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A number of factors in Australia’s electricity market are now combining to produce favourable 
conditions for residential battery storage uptake out to 2030. These factors are: decreasing 
battery prices, increasing forecast grid electricity prices, the removal of state based premium 
feed-in tariffs and the continued willingness of Australian households to reduce their electricity 
costs through installing solar. The benefits that residential batteries may provide to Australian 
electricity networks are also being considered, with batteries able to delay costly network 
upgrades, displace peaking generation for peak shaving, and assist the integration of a higher 
percentage of renewable generation. Research in 2015, by the Australian Energy Market Operator 
(AEMO) and the Commonwealth Scientific and Industrial Research Organisation (CSIRO), looked 
at the economic viability of residential batteries in Australia. However, both of these studies 
focused on the National Electricity Market (NEM) regions only. This research uses recently 
advertised Australian battery prices to provide a more relevant assessment of the economic 
viability of batteries in all Australian regions, including the Australian Capital Territory (ACT), 
Northern Territory (NT) and Western Australia (WA). The HOMER modelling software is used to 
calculate paybacks for household scenarios, from which potential uptake is forecast. The results 
show for new battery and PV installations, paybacks under 9-years for all regions, and overall 
uptake of over 500,000 battery installs, by 2030. While it is shown that almost one million PV 
households are no longer on premium feed-in tariffs by 2016, the low economic viability for 
battery retrofits, results in limited uptake. AEMO and CSIRO show similar paybacks to those 
identified in this study, however forecast uptake is varied, with this study providing medium 
uptake in-between the other two studies. Under current market conditions, this study identifies 
medium paybacks with medium uptake for residential batteries across all Australian regions out 
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1. Introduction  
 
1.1. Research background  
 
With a doubling of Australian retailer grid electricity prices from 2008 to 2014 many Australians 
have opted to take more control of their electricity costs (Australian Government, Department of 
Industry, Innovation and Science, 2015, 49). Two thirds of Australians want to be self-sufficient in 
meeting their energy needs and surveys have demonstrated 44% of electricity users in Australia 
do not trust electricity retailers (Choice. Doyle and Barnes, 2016, sec. 7, par. 2). This was shown 
through the exponential growth in the residential PV market, driven also by premium feed-in 
tariffs, where residential households proved they are willing to invest in PV technology at certain 
pay back periods.  
 
Over the next 14 years, changes in state and territory incentives mean that solar households 
across Australia are due to come off premium feed-in tariffs creating a rapid shift from 
households exporting solar to the grid to households looking to maximise solar self-consumption. 
Research analysing smart meter data from houses with 2.5kW PV in Melbourne in Australia, 
shows that on average only 22% of the solar energy generated is used by the home, resulting in 
78% of energy generated being fed into the grid (Muenzel et al., 2015, 3). Under current feed-in 
tariffs, exporting this 78% solar generation to the grid is virtually worthless. The use of residential 
batteries will instead enable households to store and then use this excess solar, generating an 
income from their solar generation by avoiding increasing grid electricity prices.  
 
In April 2015, Tesla announced the Power Wall for the residential energy storage sector (Tesla, 
2015, 5). This investment is considered a game changer as it brings batteries with superior 
characteristics to market at significantly lower prices. Lower priced residential batteries may also 
be a cheaper alternative to costly network upgrades or peaking generation in the NEM. The 
combination of the removal of premium feed-in tariffs for Australian households, increasing 
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future grid electricity prices and the declining costs of superior batteries makes Australia one of 
the key world markets for early residential battery storage uptake. 
 
1.2. The need for the research  
Recent research has focused on determining if residential batteries will be economically viable in 
Australia. The Australian Energy Market Operator’s (AEMO) June 2015 Emerging Technologies 
Information Paper analysed the potential uptake of new residential battery and PV installs. 
AEMO’s (2015, 14) reasoning for not assessing residential battery retrofits to homes with existing 
PV was due to many of these households maintaining premium feed-in tariffs until approximately 
2025-26. In September 2015, CSIRO published their report titled Future Energy Storage Trends. 
CSIRO’s (2015) study included analysis of the economics of both new residential battery and PV 
installs and residential battery retrofits. Both AEMO (2015) and CSIRO’s (2015) studies only 
focused on the National Electricity Market (NEM) regions of Queensland (QLD), New South Wales 
(NSW), Victoria (VIC), Tasmania (TAS) and South Australia (SA).  
 
This research aims to bridge the gap in the AEMO and CSIRO’s research, by assessing the potential 
market uptake of both new residential battery and PV installations and residential battery 
retrofits to existing homes with PV, expanding to look at all Australian states and territories. As 
the residential battery market is developing so quickly, it is important to continue to assess its 
progress. At the time of AEMO and CSIRO’s publications the Tesla Powerwall and other similar 
competing residential batteries had also not been released into the Australian market. To provide 
a more relevant assessment of the future battery market, this study uses battery prices as 





1.3. The purpose of the research and key research questions   
The aim of this study is to show the future economic viability of residential batteries in Australia. 
The research is concerned with two questions: 
1. What are the projected paybacks for residential battery and PV installations in all 
Australian states and territories out to 2030?  
2. What is the projected market uptake of residential battery and PV installations in all 
Australian states and territories out to 2030?  
Previous research enables the formulation of three possible hypothesis or outcomes of the 
research:  
1. High paybacks for residential batteries with low market uptake. 
2. Medium paybacks for residential batteries with medium market uptake. 
3. Low paybacks for residential batteries with high market uptake.  
 
1.4. Research scope and limitations  
Not all residential battery markets are analysed in this research as the focus is on markets likely to 
have the highest future impact. The off grid residential market therefore was not assessed as it 
has only a small market share. The scenario of on-grid households going off-grid with batteries 
was also not included, as this scenario is not economically viable due to households needing to 
build oversized systems to maintain reliable electricity supply. The scenario where batteries are 
added with no PV for energy arbitrage only, was also not modelled.  
 
The forecast period for the research is set from 2016 to 2030, as this is considered long enough to 
capture future residential battery market activity and short enough to ensure that predicted take 
up is within reasonable forecasting limitations. The CSIRO (2015, 84) and AEMO (2015, 28) 
research showed that significant increases in residential battery market activity would occur by 




This research will also assess the economic viability of batteries without considering developing 
government policies, such as subsidies or regulatory frameworks. This way the study provides a 
view of the economics as they are, producing information from which policies could be developed 
to change the future economic viability of batteries and hence future uptake across Australian 
regions. 
 
1.5. Overview of chapters  
Chapter 2 begins by exploring the developing worldwide battery market, Australia’s energy 
storage sector and opportunities in the NEM. Chapters 3 to 7 explore the key factors used to 
calculate forecast paybacks and uptake for residential batteries. These include, in Chapter 3, 
current and forecast PV installations; in Chapter 4, when and how many households in each 
region are due to come off premium tariffs; in Chapter 5, key battery technologies, market 
players and forecast battery prices; in Chapter 6, current and forecast electricity tariff types and 
prices; and in Chapter 7, the differences in household electricity consumption between the 
regions. In Chapter 8 the research methodology used to answer the research questions is then 
explained and results, interpretation of results and conclusions and recommendations of the 




2. Residential battery storage to date  
 
2.1. Worldwide developments  
 
A significant increase in energy storage is required worldwide to meet increasing renewable 
generation. Current installed energy storage is approximately 140 GW, of which almost all of this 
is pumped hydro storage (IEA, 2014, 16). The International Renewable Energy Agency (IRENA, 
2015, 2) in their Remap 2030 report estimate that 475 GW of energy storage, made up of 325 GW 
of pumped hydro storage and 150 GW of battery storage, is required by 2030. The Clean Energy 
Council (2015, 4) further show that the world residential battery storage and PV market is 
expected to have considerable overall battery market share, with predicted market growth from 
90 MW in 2014 to over 900 MW in 2018.  
 
The world residential battery market will leverage off the growing world electric vehicle market. 
Over 100,000 electric vehicles were expected to be introduced into the Chinese market in 2015 
(Energy Storage Council 2015, 14). Tesla is employing this strategy by producing batteries for both 
the residential and vehicle market, achieving economies of scale from which they are looking at 
becoming one of the leading battery manufacturers in the world. The Energy Storage Council 
(2015, 7) highlights that Asian companies are also ramping up battery manufacturing through 
large companies such as BYD, Lishen, Samsung, Panasonic, Toshiba, LG, Nissan’s AESC, and 
Mitsubishi’s joint venture partner GS Yuasa. The ability for these competing companies to mass 
produce batteries at low cost to meet global demands will lead to significant reductions in battery 
costs out to 2030. 
 
2.2. Australian context   
 
Australia’s current energy storage market is small with storage limited to approximately 1.5 GW 
of pumped hydro connected to the NEM and off-grid applications linked with diesel, solar and 
wind systems in remote locations (AECOM, 2015, 56). Australia’s NEM, with its long transmission 
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and distribution networks is the largest electricity network in the world. Large upgrades to the 
NEM were completed between 2008 and 2014 at significant costs to consumers; however, these 
networks will require further upgrades in the future. As the number of large industrial consumers 
in the NEM reduces, the ongoing costs to maintain the networks are distributed to the remaining 
household customers, driving up grid access electricity charges. Also driving up costs on the NEM 
is peaking demand, requiring the NEM to meet daily peaks using costly generation. Increasing 
levels of renewable energy generation is also entering the NEM through Australian Government 
programs such as the Renewable Energy Target. This increases technical challenges such as 
reverse flow and frequency and voltage control issues (AEMO, 2015, 56). Building Energy storage 
on Australia’s networks or behind the meter is an alternative to costly network upgrades or new 
peaking generation, to meet these network and generation challenges.  
 
AECOM (2015, 9) in their report argue that household behind the meter storage is the most 
profitable use of battery storage in Australia, under current market conditions. This is due to 
Australia’s high grid electricity prices, reduced solar feed-in tariffs, reducing household battery 
prices and Australia’s continued uptake of household rooftop PV. While there are many 
prospective residential battery market drivers, the Australian market is currently in its infancy. 
The Clean Energy Regulator (2016, 33) recorded 472 or 0.5% behind the meter battery and PV 
installs from approximately 130,000 overall PV installations in 2015. However, this low 
percentage is forecast to change with AEMO’s (2015, 4) Emerging Technologies Information Paper 






3. PV take up across regions of Australia  
 
3.1. Current Australian PV market   
 
To determine the potential uptake of PV and batteries in Australia, an assessment of the current 
and forecast PV market is needed. In the case of the retrofit scenario, the number, size and which 
feed-in tariff they were installed under is important. For the new battery and PV scenario, the 
number of households remaining that have not had PV installed and are suitable for PV is 
required. The accumulated number of installations to date is shown in Figure 1 below. The sector 
builds from no installations in 2007 to a steep increase in PV installations between 2009 and 
2012. From 2012 the annual installations are on a decreasing trend to approximately 140,000 
installations nationwide in 2015. Approximately 1.5 million installations with 4655 MW of total 
capacity were delivered by 2015.  
 
 
Figure 1: Accumulated PV installations from 2001 to 2015 by region  
(Clean Energy Regulator, 2016). 
 
3.2. PV saturation across Australian regions  
To determine the market available in each region for adding PV or new battery and PV systems, it 
is important to explore the percentage of households with PV compared to total available 
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households. The Department of Industry, Innovation and Science (DIIS) (2015, 63), in their Energy 
in Australia report show this in Figure 2 below.  
 
 
Figure 2: 2015 PV Installations and percentage saturation by region 
 (Australian Government, DIIS, 2015, 63). 
 
QLD and SA are the most saturated regions with approximately 25% each. The NT has only 6% 
saturation as this region has not yet reached its annual peak in installations and saturation in 
NSW, VIC and TAS is considerably reduced at approximately 12%.  
 
3.3. Australian PV system sizes installed to date   
The economics of adding batteries to existing PV systems or for new battery and PV installs 
depends on the size of the PV systems installed. The lower the household load and the larger the 
PV size the more excess solar energy and the greater the incentive to add batteries. Table 1 
shows the number of installations and their average sizes for 2010, 2011, 2012, and 2013. Out of 
over 1 million installs from 2010 to 2014, there have been 624,378 installs less than 2.5 kW; 
298,265 installs between 2.5 and 4.5 kW; and 173,291 installs greater than 4.5 Kw. The table also 
shows an increase in PV sizes over the period, with 83% of install in 2010 less than 2.5 kW and 
only 28% of installs in 2013 less than 2.5 kW. The Australian PV Institute (2016, sec. 4, par. 1) 
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claim that the average system size is 4.5 kW in 2014 suggesting that the trend to larger systems 
will continue. 
Table 1: PV Installs by year and by size. 
(Australian PV Institute, 2016).  
 
Based on the PV sizes already installed, PV sizes of 2, 3, 4 and 5 kW were chosen for modelling the 
retrofit scenario in this research. It was considered that these sizes would cover the majority of 
installations that have occurred across Australia to date. In line with forecasts, PV system sizes of 
4 kW and 5 kW were modelled for the new battery and PV household scenario.  
 
3.4. Forecast PV installations by region  
As the residential battery market is forecast to be limited mainly to combined solar and battery 
systems, the future PV market is vital to understanding the future battery market. AEMO (2015, 
17) provide forecast cumulative capacity (MW) for residential PV for NEM regions out to 2035, in 
their Detailed Summary of 2015 Electricity Forecasts report. From this information, the total 
number of installs for each NEM region can be estimated by dividing the annual forecast capacity 
between the regions and then converting from capacity to installations, by dividing by forecast 
average system sizes of 5 kW. WA, NT and the ACT were assumed to have similar growth to the 
NEM regions and installs were also calculated for these regions to provide a national total. Figure 
3 shows residential PV installations decline from 140,000 installs in 2015, to approximately 





Figure 3: Forecast PV Installs by region out to 2030. 
 (Australian Government, DIIS, 2015, 63); (AEMO, 2015); (Clean Energy Regulator, 2016). 
While annual PV installations decline, total installations across Australia continue to rise. Figure 4 
shows the accumulated national installation numbers for both actual installations to 2015 and 
forecast installations out to 2030. Approximately 2 million PV installs are forecast to add to the 
existing 1.5 million, making a possible market of 3.5 million installations by 2030. The forecast of 
2 million installs out to 2030 is predicted to contain both PV only and battery and PV systems.  
 
 
Figure 4: Forecast PV installs by region out to 2030. 
(Australian Government, DIIS, 2015, 63); (AEMO, 2015); (Clean Energy Regulator, 2016). 
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Figure 4 also shows the initial spike in PV installs and then the reduction and stabilising of annual 
installation numbers showing the market slowing as it moves towards saturation.  
 
In their Rooftop PV Information Paper, AEMO (2012, 9) calculated saturation as 75% of suitable 
dwellings. This percentage was also used in this study. The difference between the number of PV 
installs in 2015, remaining installs available before saturation and the total forecast installs out to 
2030 is shown in Table 2.  
  
Table 2: Difference between number of PV installs in 2015, remaining installs available before 
saturation and the total forecast installs out to 2030. 
 
(Australian Government, DIIS, 2015, 63); (AEMO, 2015); (Clean Energy Regulator, 2016).  
These calculations show that most regions are not predicted to get close to saturation levels by 











Total Installs at 





Installs out to 2030 
NSW 324,872 914 11% 2,953,382 2,215,036 1,890,164 432,748
SA 192,195 642 27% 711,833 533,875 341,680 256,014
ACT 16,359 121 11% 148,718 111,539 95,180 21,791
NT 5,138 26 6% 85,633 64,225 59,087 6,844
QLD 463,490 1,469 25% 1,853,960 1,390,470 926,980 617,394
TAS 26,072 90 12% 217,267 162,950 136,878 34,729
VIC 275,561 858 13% 2,119,700 1,589,775 1,314,214 367,063
WA 194,472 535 20% 972,360 729,270 534,798 259,048
ALL 1,498,159 4,655 9,062,853 6,797,140 5,298,981 1,995,631
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4. Solar Feed-in tariffs by region and year and number of PV 
installations 
Australian households will not opt to retrofit their PV system with batteries while they are on 
premium feed-in tariffs, as they are receiving high prices for selling excess solar to the grid. For 
this reason, it is important to determine when Australian households in each region are due to 
come off these premium tariffs. Australian states and territories introduced premium feed-in 
tariff schemes from 2008 to 2012. Combined with Commonwealth subsidies, these schemes were 
highly successful driving a surge in PV installations in this period. Following their success and 
investigations on their associated costs, premium feed-in tariffs began scaling back in 2011. This 
was driven by the Council of Australian Governments (COAG) through an agreement to close all 
premium feed-in tariffs to new participants by 2014 (Office of the Tasmanian Economic Regulator 
2016, sec. 3, par. 2). This is shown in Figure 5. 
 
Figure 5: PV take up across Australia from 2001 to 2015 (with feed-in tariff policy overlay). 





4.1. New South Wales (NSW) 
The NSW premium feed-in tariff called the Solar Bonus Scheme was introduced in January 2010 
and closed to new participants on 27 October 2010 (NSW Government, 2016, par. 2). The 
premium tariff is due to expire in December 2016 whereby all 324,872 NSW installations will be 
on current low feed-in tariffs. Due to this, all households with PV currently installed may be 
suitable for retrofit in 2016.   
 
Figure 6: PV take up in NSW from 2001 to 2015 (with feed-in tariff policy overlay). 
(NSW Government, 2016); (Clean Energy Regulator, 2016). 
 
4.2. South Australia (SA)  
The SA premium feed-in tariffs were introduced in July 2008 and to be eligible were to be 
installed before 29 January 2012 (SA Government 2015, sec. 6, par. 1). Approximate installations 
under this tariff policy are 92,805 out of a total of 192,195 installations. Households under this 
policy are not expected to retrofit as they are receiving 44c/kWh until 2028 (SA Government 
2015, sec. 6, par. 1). There are however approximately 99,393 installations in SA where a retrofit 
may be viable in 2016, due to the low feed in tariff of 6c/kWh that they are under. These 
installations occurred either before the premium tariff was available in July 2008 or after it had 





Figure 7: PV take up in SA from 2001 to 2015 (with feed-in tariff policy overlay). 
 (SA Government, 2016); (Clean Energy Regulator, 2016). 
 
4.3. Australian Capital Territory (ACT) 
The ACT premium feed-in tariff was introduced in March 2009 and closed to new participants on 
30 June 2010 (ACT Government 2016, sec. 3, par. 4). Approximate installations under this tariff 
policy are 3,727 out of a total of 16,359 installations. Households under this policy are not 
expected to retrofit as they are receiving a gross tariff at 50.05c/kWh until 2028 (ACT 
Government 2016, sec. 3, par. 4). There are 1,883 installations where a retrofit may be viable in 
2016, due to the low feed in tariff of 6.5-7.5c/kWh that they are currently under. The ACT 
Government also introduced a transitional feed-in tariff, which provided a 1 for 1 gross tariff 
whereby an estimated 10,749 installations were made (Solar Choice 2016, par. 1). With this policy 





Figure 8: PV take up in ACT from 2001 to 2015 (with feed-in tariff policy overlay). 
(ACT Government, 2016); (Solar Choice, 2016); (Clean Energy Regulator, 2016). 
 
4.4. Northern Territory (NT) 
The NT premium feed-in tariff commenced in July 2012 and to be eligible applications had to be 
received by 30 June 2013 (Energy Matters 2016, sec. 12, par. 1). Unlike installations for other 
regions, where the peak in annual PV installations occurred in 2011-12, annual installations in the 
NT are still increasing. The current feed-in tariff in the NT is a 1 for 1 tariff with no expiry date and 
currently provides 22-28c/kWh at the grid usage price (Energy Matters 2016, sec. 12, par. 1). With 
generous feed-in tariffs existing for all customers now and in the future it is not expected that 





Figure 9: PV take up in NT from 2001 to 2015 (with feed-in tariff policy overlay). 
(Energy Matters, 2016); (Clean Energy Regulator, 2016). 
 
4.5. Queensland (QLD) 
The QLD premium feed-in tariff was introduced in June 2008 and closed to new participants on 9 
July 2012, with installations completed by 30 June 2013 (Department of Energy and Water 
Supply, Queensland Government, 2015, 1). Installations under this tariff policy make up the 
majority of installations in QLD with an estimated 329,677 out of a total of 463,490 installations. 
Given the premium tariff continues until 2028 and provides 44c/kWh it is not expected that these 
households would opt to retrofit with battery storage (Department of Energy and Water Supply, 
Queensland Government, 2015, 1). As shown in Figure 10, there are approximately 133,813 
installations where a retrofit may be viable in 2016 due to currently being under the low feed in 




Figure 10: PV take up in QLD from 2001 to 2015 (with feed in tariff policy overlay). 
(Department of Energy and Water Supply, Queensland Government, 2015); (Clean Energy Regulator, 2016). 
 
4.6. Tasmania (TAS) 
The TAS premium feed-in tariff was introduced in 2010 by Aurora Energy and closed to new 
participants in August 2013 (Office of the Tasmanian Economic Regulator 2016, sec. 5, par. 3). 
Approximate installations under this tariff policy were 15,833 out of a total of 26,072 
installations. Households under this policy are not expected to retrofit until around 2020, as they 
are receiving a 1 to1 tariff until 2019. There are approximately 10,239 installations where a 
retrofit may be viable in 2016 due to currently being under the low current feed in tariff of 





Figure 11: PV take up in TAS from 2001 to 2015 (with feed in tariff policy overlay). 
(Office of the Tasmanian Economic Regulator, 2016); (Clean Energy Regulator, 2016). 
 
4.7. Victoria (VIC) 
The VIC premium feed-in tariff was introduced in November 2009 and closed to new participants 
on 29 December 2011 (Victorian Government 2016, sec. 1, par. 4). Figure 12 shows that 
approximate installations under this tariff policy are 97,295 out of a total of 275,561 installations. 
Households under this policy are not expected to retrofit until 2025 as they are receiving a tariff 
at 60c/kWh until then (Victorian Government 2016, sec. 3, par. 1). By this time many installations 
would be over 15 years old making it more beneficial to replace the system with a new PV and 
battery system instead of a retrofit. There are an estimated 178,266 installations where a retrofit 
may be viable in 2016 due to the low feed in tariff of 5c/kWh that they are under. This includes 





Figure 12: PV take up in VIC from 2001 to 2015 (with feed in tariff policy overlay). 
 (Victorian Government, 2016); (Clean Energy Regulator, 2016). 
 
4.8. Western Australia (WA) 
The WA premium feed-in tariff was introduced in July 2010 and closed to new participants on 1 
August 2011 (Western Australian Government, 2016, sec. 2, par. 1). Approximate installations 
under this tariff policy are 41,287 out of a total of 194,472 installations. Households under this 
policy are not expected to retrofit until 2020 as they will receive a tariff above 40c/kWh until then 
(Western Australian Government, 2016, sec. 2, par. 1). There are however approximately 153,185 
installations where a retrofit may be viable in 2016 due to the low feed in tariffs of between 7.135 
– (10c-50c)/kWh that they are currently under (Solar Market 2016, par. 1). Feed-in tariffs up to 
50c/kWh are also available for some rural installations under the tariff provided by Horizon Power 





Figure 13: PV take up in WA from 2001 to 2015 (with feed in tariff policy overlay). 
(Solar Market, 2016); (Western Australian Government, 2016); (Clean Energy Regulator, 2016). 
 
4.9. Solar households suitable for retrofit with battery storage. 
Table 3 below shows the number of households not on premium feed-in tariffs at the forecast 
years of 2016, 2020, 2025, and 2030. Out of the 1.5 million PV installations completed across 
Australian households between 2001 and 2015, 901,649 or 60% of these may have an incentive 
to retrofit with battery storage in 2016, as they do not have access to premium feed-in tariffs. 
They instead will have current feed-in tariff prices of (5-10c/kWh) that are significantly less than 
grid tariff prices (20-50c/kWh).  
 
Table 3: Possible Retrofits across States/Territories of Australia based on Feed-in Tariffs 
 
 
(Clean Energy Regulator, 2016). 
 
NSW (324,872) has the highest number of installations available in 2016 due to 100% of 
installations being available. All the high population states have significant numbers of 
YEAR ACT NSW VIC QLD TAS SA WA NT Total 
2016 1883 324872 178266 133813 10239 99391 153185 0 901649
2020 10749 0 0 0 15833 0 41287 0 67869
2025 0 0 97295 0 0 0 0 0 97295
After 2025 3727 0 0 329677 0 92804 0 5138 431346
Total Installed 16359 324872 275561 463490 26072 192195 194472 5138 1498159
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installations available in 2016 with 178,266 in VIC, 153,185 in WA, 133,813 in QLD and 99,391 in 





5. Residential batteries for the Australian market  
 
5.1. Residential battery technologies  
 
In this research different battery technologies were investigated to determine their potential to 
play a major part in Australia’s future residential battery market. From this, lithium-ion, flow, and 
lead acid batteries were selected due to the key characteristics of high battery efficiency; high life 
span by number of cycles; manageable operating temperatures; low depth of discharge; high 
energy densities and medium self-storage of no longer than ten days (Divya and Østergaard, 
2008, 512; Haisheng Chen et al., 2009, 306). For comparison, various battery technologies 
specifications are provided in Figure 14.  
 





5.1.1  Lithium-ion batteries 
Lithium-ion batteries were invented by Sony in 1990 and are relatively new to the battery market 
(Chen et al., 2009, 298). They have qualities unmatched by other batteries such as high energy 
density, making them light, high energy efficiencies at almost 100% and high life cycles at 10,000 
life cycles for some batteries (Haisheng Chen et al. 2009, 298). However, safety issues are a 
concern due to possible thermal runaway caused by the batteries overcharging or over-
discharging (CSIRO, 2015, 70). These concerns are managed through complicated control systems 
which have increased battery costs, inhibiting market uptake.  
 
Economies of scale are now being realised though with the mass production of lithium-ion 
batteries for the emerging electric vehicle market. CSIRO (2015, 50) in their Electrical Energy 
Storage report selected both lithium iron phosphate (lithium-ion) and lithium nickel manganese 
cobalt oxide (lithium-ion) as two of the battery technologies most likely to contribute to the 
future Australian residential battery market. Their selections were based on technical maturity, 
supply chain, manufacturing and recent deployment activities (CSIRO, 2015, 3). Superior battery 
specifications and future cost reductions makes lithium-ion batteries the most promising 
residential battery technology currently on the market.   
 
5.1.2  Flow batteries  
Zinc Bromine flow batteries were originally developed by NASA in the 1970’s for use in space 
flights (CSIRO, 2015, 37). These batteries have two electrolyte reservoirs which are separated by 
an electrochemical cell where the electrolytes are passed through to convert the chemical energy 
into electricity (Divya and Østergaard, 2008, 512). Another more recent flow battery technology 
under development is the Vanadium Redox flow battery. These batteries have similar 
characterises to the Zinc Bromine flow battery except there are two solutions required to be 
pumped for its operation (CSIRO, 2015, 71).   
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CSIRO (2015, 74) highlight the main advantages to flow batteries as having fast response, easily 
scalable, long life cycles, easy maintenance and tolerance to overcharge and undercharge. They 
also show the disadvantages as high costs, technology still under development, low specific 
energy density, the need for an external power source to operate and being complicated with 
multiple components (CSIRO, 2015, 74). Despite this CSIRO (2015, 50) also identify Zinc Bromine 
flow batteries as one of the batteries most likely to contribute to the future Australian customer 
side residential battery market.  
5.1.3  Lead acid batteries  
Lead acid batteries were invented in 1859 and are the most widely used residential and vehicle 
battery technology to date (Chen et al., 2008, 297). They have mainly been used for off grid 
systems with renewable energy in Australia. They can discharge up to 80% of their capacity and 
are low cost making them suitable for residential battery use (Nair and Garimella, 2010, 2126). 
Wide uptake has been prohibited however, due to issues such as limited cycle life, poor 
performance at low and high ambient temperatures, failure due to deep and continuous cycling, 
environmental concerns due to lead acid and issues associated with recycling or disposing of used 
batteries (Nair and Garimella, 2010, 2126). Advanced lead acid batteries provide improved cycle 
life by adding the characteristics of a supercapacitor to the traditional lead acid battery at the 
materials level (CSIRO, 2015, 33).  
5.2. Australian battery market players  
5.2.1  Forecast battery prices by technology  
Haisheng Chen et al. (2009, 297) show in their report that lead acid batteries are not the cheapest 
batteries when considering their low life cycles of only 500-1000 cycles compared to cycles of up 
to 10,000 for lithium ion batteries. While lead acid batteries may come further down the cost 
curve they are not predicted to have the learnings that lithium-ion batteries are predicted to 
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have. The lithium-ion Telsa Powerwall has significantly brought forward the pricing of battery 
storage. Figure 15 by Bloomberg New Energy Finance shows that Tesla has brought the pricing of 
storage forward by 5 to 7 years, halving the 2015 price overnight (Renew economy, 2016, sec. 1, 
par. 6).  
 
Figure 15: AUD$/Wh price for lithium-ion battery technologies for 2015, 2020, 2025, and 2030, 
including the AUD$/Wh price for Tesla in 2015 
(Renew economy, 2016, sec. 1, par. 6). 
AECOM (2015,10) predict that lithium-ion and flow batteries have the highest future market 
potential, predicting prices to drop by 60% and 40% respectively by 2020.  
5.2.2  Current Australian battery market players   
As shown in Table 4, there is considerable competition between Australian companies currently 
selling residential batteries in Australia. Natural Solar is selling the Powerwall as a retrofit for 
$9,500, as a new battery and 4kW PV at $14,000 or as a new battery and 5kW PV at $15,000 (The 
Weekend Australian, 2015, sec. 1, par. 8; Choice, 2016, sec. 3, par. 1). Other Australian Powerwall 
sellers include major electricity retailer Origin Energy and other companies such as Simple Energy 
and SunEdison Australia (Greentech Media, Stone, 2016, sec. 1, par. 6).  
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Table 4: Australian dealers, battery manufacturers, batteries and battery types currently selling in 
Australia. 
 
(Greentech Media, 2016); (Renew economy, 2016); (Onestepoffthegrid, 2016); (Bradford Solar, 2016).  
 
There are also a number of other lithium-ion batteries competing in the Australian market. Major 
German lithium-ion battery developer Sonnen announced it will partner with Australia’s largest 
solar PV installer, True Value Solar, to offer Sonnen battery and PV systems (Renew economy. 
2016, sec. 1, par. 2). Unlike the 7kw Powerwall from Tesla, Sonnen offers 2kWh modular batteries 
that can be combined to meet individual home system requirements.  
AGL, another one of Australia’s major electricity retailers have also realised the business risk of 
not participating in the residential PV and storage market. They now offer a number of batteries 
including the AU PowerLegato which has a 7.2 kWh capacity with a battery only price of $9,990 
and with up to 3kW PV at $12,990 (AGL. 2016, sec. 5, par. 1). AGL’s prices are competitive with 
Natural Solar’s prices for the Powerwall. Other lithium-ion battery manufactures competing in the 
Australian market include Panasonic, Samsung, Enphase Energy, Magellan Power, AllGrid Energy 
and Zen Energy (Greentech Media, Stone, 2016, sec. 1, par. 4).  
While the majority of the Australian residential battery market is using the lithium-ion 
technology, other technologies are in the market. Redflow, an Australian battery manufacturer, in 
2015 released a Zinc Bromine flow battery for the residential battery market called the Zcell 
Battery Seller / Installers Battery Manufacturer Battery Name Battery Type 
Natural Solar Tesla  Powerwall Lithium-ion 
Origin Energy   Tesla  Powerwall Lithium-ion 
Origin Energy   Samsung Samsung SDI All In One 3.6kWh Lithium-ion 
AGL AU PowerLegato AU PowerLegato Lithium-ion 
AGL Sunverge Sunverge SIS 11.6 Lithium-ion 
Red Energy Panasonic 
Residential Storage Battery 
System LJ-SK84A
Lithium-ion 
Actew AGL Panasonic 
Residential Storage Battery 
System LJ-SK84A
Lithium-ion 
Ergon Energy Panasonic 
Residential Storage Battery 
System LJ-SK84A
Lithium-ion 
Simple Energy Tesla  Powerwall Lithium-ion 
SunEdison Australia Tesla  Powerwall Lithium-ion 
CSR Bradford Tesla  Powerwall Lithium-ion 
True Value Solar Sonnen SonnenBatterie Lithium-ion 
Enphase Energy Enphase Energy Enphase AC Battery Lithium-ion 
Magellan Power Magellan Power LiFe PO4 Lithium-ion 
AllGrid Energy AllGrid Energy WattGrid Lithium-ion 
Zen Energy Zen Energy ZEN Urban PowerBank Lithium-ion 
Redflow Redflow Zcell Zinc Bromine flow battery 
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(Macdonald-Smith, 2016, sec. 1, par. 2). The estimated price for the 10kW ZCell system is $17,500 
to $19,500 making it more expensive than the Powerwall (Macdonald-Smith, 2016, sec. 1, par. 6).   
While other battery technologies are benefiting from the renewed interest in the battery market 
as a whole, new entrants and the major electricity retailers are opting for the lithium-ion 
technology. For this research, the Tesla Powerwall will be used to model the overall lithium-ion 
Australian battery market as it is identified as one of the most competitive lithium-ion batteries 
currently in the Australian market. AEMO (2015, 13 & 25) in their Emerging Technologies 
Information Paper also model their research on the Tesla Powerwall in the Australian market.  
5.2.3  Calculating forecast Australian battery prices  
Three primary research articles were used to determine future battery prices. These included 
CSIRO’s (2015) Energy Storage report, Cohnreznick Think Energy, Homer Energy & Rocky 
Mountain Institute’s (2014) Economics of Grid Defection report and analysis by Bloomberg New 
Energy Finance published by Renew economy (2016). Forecast battery prices provided in these 
reports are in table 5 for 2016, 2020, 2025 and 2030.  
Renew economy (2015, sec. 1, par. 11) forecast the 2016 battery price based on the Tesla 
Powerwall at $430/kWh with a full installation price at $1100/kWh. This would have a fully 
installed Powerwall under the retrofit scenario in Australia for only $7,700. Best prices advertised 
for the retrofit scenario in 2016 to date are $9,500 from Natural Solar (The Weekend Australian, 
2015, sec. 1, par. 8). In table 6 prices in the Cohnreznick Think Energy, Homer Energy & Rocky 
Mountain Institute’s (2014) report would not have taken into account the price reductions from 
the Powerwall and are slightly higher than the CSIRO report. For these reasons, the CSIRO prices 
for batteries were chosen for this research.  
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Table 5: Forecast Australian residential battery prices for 2016, 2020, 2025, 2030. 
 
(CSIRO, 2015); (Cohnreznick Think Energy, Homer Energy & Rocky Mountain Institute, 2014); (Renew 
economy, 2016). 
The CSIRO battery prices were then multiplied by the 7KW Tesla battery to get total battery prices 
for 2016, 2020, 2025 and 2030. Inverter prices were also chosen from the CSIRO research so that 
they matched the battery prices.  
For the retrofit battery scenario, installation costs were calculated as the remaining costs after 
the battery and inverter costs were deducted from the 2016 total costs of $9,500. This left an 
installation cost of $5,200 or 55% of overall costs. For the forecast years, the installation costs 
were kept at 55% of overall costs, bringing these costs down with reductions in battery and 
inverter costs. As shown in table 6, 55% installation costs agreed with average Installation 
percentage costs between 59% and 36% identified in Renew economy (2015). Installation and 
inverter costs are not expected to drop as rapidly as battery costs out to 2030.       
Table 6: Percentage breakup of individual Installation, Inverter and battery costs for forecast 
lithium-ion battery technologies including Tesla, in 2015. 
(Renew economy, 2015). 
 
These calculations provided individual and total costs for the retrofit scenario for forecast years in 
Table 7. This shows overall costs reduction of 32% out to 2030 from $9,500 to $6,476.  
YEAR 
 COHNREZNICK THINK ENERGY, HOMER 
ENERGY & ROCKY MOUNTAIN INSTITUTE 
($/kWh)  CSIRO ($/kWh)  Renew economy. Bloomberg ($/kWh) 
2016  $                                                             500  $                                            500  $                                                             430 
2020  $                                                             400  $                                            350  n/a 
2025  $                                                             300  $                                            260  n/a 
2030  $                                                             210  $                                            200  n/a  
Costs  Tesla 2015   %  BNEF 2015 %  BNEF 2020 %  BNEF 2025  %  BNEF 2030 %
Total 0.88 100% 1.82 100% 1.2 100% 0.84 100% 0.67 100%
Installation 0.32 36% 1.08 59% 0.69 58% 0.46 55% 0.36 54%
Inverter 0.12 14% 0.12 7% 0.1 8% 0.09 11% 0.09 13%
Battery 0.43 49% 0.62 34% 0.41 34% 0.28 33% 0.23 34%
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For both the battery and 5kW PV and the battery and 4kW PV and scenarios, the costs of PV were 
also calculated. In Figure 16, CSIRO (2015, 39) provide 2016 PV installation-only prices at 
approximately $2,700/kW which equates to $13,500 for a 5kW system. Solar Choice (2016, sec. 2, 
par. 1) provide a price of $1.37/W in 2016 which equates to $6,850 for a 5kW system. As the Solar 
Choice price was estimated later, in January 2016, this price was chosen for this research. A price 
of $5,480 for a 4kW system was then calculated from this price.  
While the CSIRO PV starting prices are considered high, forecast changes in price provided in the 
CSIRO report were used in this research. These forecast price changes were considered to be 
reasonable as they reflected higher prices in 2015 to 2018 due to continued reductions in 
government subsidies and a lower Australian dollar. Economies of scale also continue to reduce 
PV prices out to 2035 despite further reductions in subsidies under the Renewable Energy Target 
(RET).  
Year  Total Cost   Battery Cost  Invertor Cost  Remaining Cost 
2016  $                     9,500  $                     3,500  $                        800  $                     5,200 
2020  $                     8,196  $                     2,450  $                        650  $                     5,096 
2025  $                     7,287  $                     1,820  $                        600  $                     4,867 




Figure 16: Forecast Australian PV prices out to 2035 
 (CSIRO, 2015) 
 
For this research and in accordance with Figure 16, 2016 and 2020 PV prices do not change. PV 
prices reduce from the 2016 price by 22% in 2025 and by 26% in 2030. For both the PV and 
battery scenarios the remaining/installation costs were calculated based on the 0.05% per year 
reduction rate that was also used by CSIRO (2015, 29).  
Natural Solar’s (The Weekend Australian, 2015, sec. 1, par. 8; Choice, 2016, sec. 3, par. 1) early 
2016 costs were also used for the battery and 5kW PV and battery and 4 kW PV scenarios at 
$15,000 and $14,000 respectively. Forecast total costs were calculated by adding up all individual 
costs over the forecast years. Table 8 shows that the battery and 5 kW PV scenario costs reduce 
by 29% out to 2030 from $15,000 to $10,605.  
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Table 9 shows that the battery and 4 kW PV scenario costs reduce by 23% out to 2030 from 
$14,000 to $9,934.  




Overall costs for each of the three scenarios are provided in Table 10. These were used as the 
upfront costs for scenarios for the modelling in this research.   
Table 10: Forecast total costs for Retrofit – Battery, Battery + 4kW PV and Battery + 5kW PV 
scenarios for 2016, 2020, 2025, 2030. 
 
(CSIRO, 2015)  
  
Year  Total Cost   Battery Cost   Invertor Cost  5kw PV Cost  Remaining Cost  
2016  $                   15,000  $                     3,500  $                        800  $                     6,850  $                     3,850 
2020  $                   13,723  $                     2,450  $                        650  $                     6,850  $                     3,773 
2025  $                   11,425  $                     1,820  $                        600  $                     5,328  $                     3,677 
2030  $                   10,605  $                     1,400  $                        550  $                     5,074  $                     3,581 
Year  Total Cost   Battery Cost   Invertor Cost  4kw PV Cost  Remaining Cost  
2016  $                   14,000  $                     3,500  $                        800  $                     5,480  $                     4,220 
2020  $                   12,716  $                     2,450  $                        650  $                     5,480  $                     4,136 
2025  $                   10,712  $                     1,820  $                        600  $                     4,262  $                     4,030 
2030  $                     9,934  $                     1,400  $                        550  $                     4,059  $                     3,925 
YEAR  Retrofit - Battery Only   Battery + 4kW PV  Battery + 5kW PV  
2016  $                                 9,500  $                             14,000  $                            15,000 
2020  $                                 8,196  $                             12,716  $                            13,723 
2025  $                                 7,287  $                             10,712  $                            11,425 
2030  $                                 6,476  $                               9,934  $                            10,605 
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6. Electricity prices  
 
6.1. Current electricity tariffs by region  
 
For this study, flat tariffs were available in all regions except SA and NSW where inclining and 
declining block tariffs were only available, respectively. As a result, these flat and 
inclining/declining tariffs were used as the base tariffs in each region in this research. Time of use 
(TOU) tariffs were available in all regions except TAS and SA. The Emerging Technologies 
Information Paper (2015, 74) identified a TOU tariff for TAS but this was not identified in this 
study. The Tasmanian Renewable Energy Alliance (2016, sec. 1, par. 1) identify that the 
Tasmanian government is investigating the use of residential TOU tariffs with an expected date 
for implementation of July 2017.  
 
The electricity retailer tariff chosen to represent each region for this research was based on the 
lowest usage ($/kWh) charge and grid access ($/day) charge for each retailer and tariff type in 
each region. Once the retailer was chosen then both the base tariff and the TOU tariff for that 
retailer was identified. A full list of all the retailers and tariffs investigated is provided in    
Appendix B.  
 
In order for households to achieve the lowest paybacks for batteries, households may select a 
tariff with the lowest grid access charges, as these charges make up a significant amount of the 
total grid electricity charges. Premium feed-in tariffs provided a way to reduce or even cancel out 
grid access electricity costs but with households moving off premium feed in tariffs there is now 
no way to reduce this fixed cost. Table 11 shows there are significant differences across the 
regions between the highest and the lowest grid access charges, with WA the lowest at $172 per 
year and QLD the highest at $467. For the regions not in the NEM (WA and NT) grid access 




Table 11: Comparison of the grid access charges for chosen tariffs in each of the regions. 
 
(References – See Appendix B - Electricity Tariffs)    
 
Comparisons of the grid access charges between TOU and base tariffs demonstrate they are the 
same in all regions except NSW and QLD, where there are minor differences.  
 
Electricity grid consumption ($/kWh) costs for grid-only connected systems forms the base case 
to compare savings and pay back periods for the retrofit and the new battery and PV scenarios. 
The higher the $/kWh charges, the higher the electricity costs for the base case and the greater 
the amount of savings that can be gained from adding batteries. Table 12 shows that SA has a 
significantly higher usage charge of $0.317, with other regions averaging $0.25.  
 
Table 12: Comparison of the Chosen Base tariff $/kWh charges for each of the regions with feed in 
tariff. 
 
(References – See Appendix B - Electricity Tariffs)    
 
The CSIRO study, with tariffs sourced in July 2015, had higher usage charges than this study for all 
of the NEM regions (CSIRO, 2015, 75). TAS had a usage price of $0.38 in the CSIRO study where as 
in our study this is only $0.25 (CSIRO, 2015, 75).  
 
Region Retailer $/day $/year $/day $/year 
NSW Origin 0.91 331.56 0.83 303.57
SA Origin n/a n/a 0.77 282.37
ACT ActewAGL 0.76 276.63 0.76 276.63
NT Power Water 0.50 183.78 0.50 183.78
QLD Origin 1.16 424.85 1.28 467.34
TAS Aurora n/a n/a 0.89 326.27
VIC Origin 1.13 412.70 1.13 412.70
WA Synergy 0.47 172.22 0.47 172.22
TOU BASE
Region Retailer $/kWh Grid Access $/day Derived Feed in tariff 
NSW Origin 0.231 0.832 0.065
SA Origin 0.317 0.774 0.070
ACT ActewAGL 0.183 0.758 0.070
NT Power Water 0.255 0.504 0.255
QLD Origin 0.245 1.280 0.080
TAS Aurora 0.252 0.894 0.055
VIC Origin 0.239 1.131 0.080
WA Synergy 0.257 0.472 0.071
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Another useful comparison is the difference between the grid usage charges in Table 12 and the 
time of use off-peak charges in Table 13. The differences between these prices identify the 
savings available from using batteries, to avoid the peak prices and import grid electricity at the 
off-peak rates. WA has the highest difference with $0.257 usage charges and a $0.13 off-peak 
price on the TOU tariff. The ACT has the lowest difference in price, due to ACT’s low grid usage 
price of $0.183. Both NSW and WA have a high peak TOU price of $0.51, which is to be avoided.  
 
Table 13: Comparison of the chosen time of use charges for each of the regions. 
 
(References – See Appendix B - Electricity Tariffs)    
 
Table 14 below shows chosen feed-in tariffs for this research for all regions. This chosen rate was 
determined based on the average of the rates reported in other research. Some regional areas of 
WA are still able to access generous feed in tariffs under Horizon (Solar Market 2016, par. 1). For 
this research the $0.07135 feed in tariff from Synergy was only used as it represents the greatest 
market share operating in the Perth area.  
 
Table 14: Current solar feed-in tariffs by region by source and chosen tariffs. 
 












NSW Origin 0.51 0.20 0.11 n/a 0.91
ACT ActewAGL 0.22 0.17 0.13 n/a 0.76
NT Power Water 0.30 n/a 0.23 n/a 0.50
QLD Origin 0.33 0.21 0.16 n/a 1.16
VIC Origin 0.35 0.26 0.16 n/a 1.13








Emerging Tech – 
AEMO (c/kWh)
CSIRO (c/kWh) Chosen (c/kWh)
NSW up to 8 5.1 – 8.0 5 - 10 5.50 6.00 6.50
SA min of 6 5.30 8.00 8.00 6.00 7.00
ACT 7.50 6.0 – 7.5 5.1 - 7.5 n/a n/a 7.00
NT 25.54 1 for 1 1 for 1  n/a n/a 25.54
QLD 6 to 10 6 to 10 6 to 10 6.00 6.53 8.00
TAS 5.50 5.55 5.60 5.60 5.60 5.50
VIC min of 8 6.20 8 to 10 8.00 8.00 8.00
WA 7.135 or (10 to 50) Varies*** n/a n/a 7.14
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Except for NT, where the feed-in tariff matches the usage charges, the variance in feed-in tariff 
between the regions is considered to have minimal effect on the economics of adding batteries to 
the system. With feed-in tariffs so low (0.055 -0.08 $/kWh), the incentive is to minimise grid 
usage charges (0.183 – 0.3168 $/kWh). 
 
6.2. Forecast electricity tariffs by region   
Slow growth forecasts for electricity prices out to 2030 are predicted, with some regions having 
reductions in electricity prices out to 2020 (Frontier Economics, 2015, vii). Lower growth in grid 
electricity prices will reduce the economic viability for residential batteries. This trend in 
electricity prices is shown in Figure 17 below.  
 
 
Figure 17: Forecast medium electricity price all NEM regions 
(Frontier Economics. 2015). 
 
Frontier Economics (2015) in their Electricity market forecasts: 2015 report provide electricity 
price forecasts across NEM regions out to 2030. For the NT and WA, the Australian Energy Market 
Commission (2014) in their Final Report 2014 Residential Electricity Price Trends provide forecast 
electricity prices out to 2016-17 only. For this research, this forecast was extended out to 2020 
and 2030 for the NT and WA, noting that this forecast is potentially less reliable than the 
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forecasts provided for the NEM regions in the Frontier Economics (2015) report. Forecast changes 
to electricity prices for all regions out to 2030 are provided in table 15 below.  
 
Table 15: Forecast Australian residential electricity price out to 2030. 
 
 (Australian Energy Market Commission, 2014); (Frontier Economics, 2015). 
 
The ACT, NSW and SA have forecasted decreases to their electricity price out to 2020, with overall 
increases out to 2030 (Frontier Economics, 2015). For the non-NEM regions of NT and WA, the 
forecast electricity prices are considerably higher than the other regions out to 2020 and 2030 
(Australian Energy Market Commission, 2014). Reasons for this could be due using different 
research to develop forecasts, or due to the NT and WA Governments’ historical control of 
electricity prices. Both governments have identified forecast budget savings through aligning 
direct electricity prices more closely to costs to produce the electricity (Australian Energy Market 
Commission, 2014, ix)  
 
As future feed-in tariffs out to 2030 are difficult to predict, for this study these have all been kept 
the same out to 2030. This approach was also taken by CSIRO in their report (CSIRO, 2015, 75). 
The movement to reduce feed-in tariffs is predicted to stabilise but in reality further reductions in 
the feed-in tariff may occur.  
 
  
Region % Increase from 2016 (2020) % increase from 2016 (2030) Source 
NSW -9.40 10.60 Frontier Economics (2015) 
SA -3.10 16.00 Frontier Economics (2015) 
ACT -9.40 10.60 Frontier Economics (2015) 
NT 9.50 28.50 Australian Energy Market Commission (2014) 
QLD 7.10 25.20 Frontier Economics (2015) 
TAS 1.70 20.00 Frontier Economics (2015) 
VIC 2.40 22.10 Frontier Economics (2015) 
WA 16.50 49.50 Australian Energy Market Commission (2014) 
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7. Residential energy profiles across regions of Australia.  
 
ACIL Allen’s (2015, 21) report titled Electricity Bill Benchmarks for residential customers provided 
average household electricity consumption information for all regions except WA. The Western 
Australian Council of Social Services Inc. (2013, 2) and Independent Market Operator (2014, 3) 
provided the annual average electricity consumption per household and the seasonal peak 
information for WA.  
  
Table 16: Annual and daily household electricity consumption and seasonal peaks for each region. 
 
 
(ACIL Allen Consulting, 2015); (Western Australian Council of Social Services Inc., 2013); (Independent 
Market Operator, 2014).  
 
Table 16 demonstrates, Australian households on average consume 6,514 kWh of electricity per 
year and 17.85 kWh of electricity per day. Regions with the highest electricity consumption are 
TAS, NT and the ACT. These regions have extreme seasonal temperatures requiring electricity for 
cooling or heating to maintain comfortable household temperatures. Low household electricity 
consumption regions are VIC and SA due to their higher use of gas for heating. The NT and WA 
have a summer electricity consumption peak, whereas all other regions peak in winter. Some 
regions, such as TAS, have high differences in consumption between the seasons and other 
regions like QLD only have a small difference between the seasons.  
 
In their research AEMO (2015) and CSIRO (2015) investigated households with low, medium and 
high electricity consumption within each region. In this research only the average household 
Region 
Average household daily 
electricity consumption (kWh)
Average household annual 




NSW 16.22 5920 Winter (Acil Allen Consulting, 2015).
SA 14.10 5145.00 Winter (Acil Allen Consulting, 2015).
ACT 20.47 7470 Winter (Acil Allen Consulting, 2015).
NT 22.64 8264.00 Summer (Acil Allen Consulting, 2015).
QLD 15.87 5793 Winter (Acil Allen Consulting, 2015).
TAS 24.15 8813.00 Winter (Acil Allen Consulting, 2015).
VIC 13.44 4905 Winter (Acil Allen Consulting, 2015).
WA 15.89 5801.00 Summer 
(Western Australian Council of Social 
Services inc, 2013)(Independent Market 
Operator, 2014). 
Average Total 17.85 6514 Winter (Acil Allen Consulting, 2015).
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electricity consumption for each region is investigated as this was considered sufficient to identify 




Figure 18: Forecast household electricity consumption out to 2020 
(Australian Government. Department of the Environment, Water, Heritage and the Arts, 2008, 29). 
 
As figure 18 shows, household electricity consumption is shown as being steady out to 2020 






8. Research methodology  
In this research a series of models are run on household scenarios across all Australian regions to 
calculate household savings and payback periods from adding residential batteries. To run the 
models for each scenario the HOMER Software is used. While this study did not model sensitivity 
cases across all scenarios investigated, sensitivity analysis was explored by comparing the results 
for each of the regions and the factors that contributed to those results. 
8.1. The HOMER model  
For this research, HOMER is the electricity management system used for each scenario, making 
decisions on when to use solar to meet the load, charge the battery or export to the grid and 
when to purchase grid electricity to meet the load. Nair and Garimella (2010, 2124) highlight the 
use of HOMER for this study’s purpose, identifying HOMER as one platform for technical and 
economic assessments of battery technologies.  
8.2. Residential household scenarios chosen  
A new system was defined as adding a new Tesla Powerwall with either a 5kW or 4kW PV system 
under either a flat or TOU grid connected tariff. For the retrofit scenario, a Powerwall was added 
to existing PV systems of 2, 3, 4 and 5kW under a TOU tariff. A TOU tariff was thought to be more 
profitable than a flat tariff, if grid purchases for the system were able to be limited to off-peak 
electricity. Household base case and new scenarios investigated in the model are provided in 
table 17.   
Table 17: Household base case and new scenarios investigated in the model. 
 
Scenario Type Base Case Tariff Type  Installation  New Scenario   Tariff Type  
Retrofit Existing 2 kW PV Base Add 7 kw Powerwall battery 7 kw Powerwall battery + 2 kW PV TOU 
Retrofit Existing 3 kW PV Base Add 7 kw Powerwall battery 7 kw Powerwall battery + 3 kW PV TOU 
Retrofit Existing 4 kW PV Base Add 7 kw Powerwall battery 7 kw Powerwall battery + 4 kW PV TOU 
Retrofit Existing 5 kW PV Base Add 7 kw Powerwall battery 7 kw Powerwall battery + 5 kW PV TOU 
New System No existing PV. Base Add 7 kw Powerwall battery and 4 kW PV 7 kw Powerwall battery and 4kW PV Flat or TOU 
New System No existing PV. Base Add 7 kw Powerwall battery and 5 kW PV 7 kw Powerwall battery and 5kW PV Flat or TOU 
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8.3. Residential battery technology tested and its specifications  
Specifications for the Tesla Powerwall used in the HOMER model are provided in Table 18. While 
different households may achieve savings from more closely tailoring their battery size to their 
individual household, the 7kW size of the Powerwall was thought to represent the average 
battery size. Muenzel et al. (2015, 5) support this, identifying that 6 or 7 kWh batteries are the 
optimal system sizes.  
Table 18: Specifications listed for the Tesla Powerwall. 
 
(Tesla Motors, 2016); (The Street Transcripts, 2015); (CleanTechnica, 2015). 
Tesla, in The Street Transcripts (2015 sec. 1, par. 4) stated there would be approximately 5000 
cycles for the 7kW Powerwall. As the Powerwall is for use in daily cycling this would have the 
Powerwall operating well beyond its 10-year warranty. Tesla Powerwall specifications for depth 
of discharge are advertised at 100% (Tesla, 2016 sec. 7, par. 1). CSIRO (2015, 31) however used a 
depth of discharge for batteries in their model at 90%. The 80% battery depth of discharge used 
in this research was conservative compared to the other models. 
The lifetime throughput for the Powerwall was calculated at 28,980 kWh and was based on the 
7kW battery capacity, number of cycles, depth of discharge and an efficiency rating 
(CleanTechnica, 2015, sec. 1, par. 7). Dividing Natural Solar’s Powerwall retrofit cost of $9,500 by 
Model Parameters Powerwall 
Chemistry Lithium-ion 
Energy Capacity 7kWh 
Daily cycling energy capacity 6.4kWh 
Compatibility Single or Three Phase 
Charge Power 3.3kW




Temperature Control Liquid Cooling 
DC Roundtrip Efficiency 92.5%
Operating Temperature Range (-20 to 50 degrees celcius)  
Lifetime Throughput (kWh) 28,980
Depth of Discharge 80%
Number of cycles 5,000
Warranty 10 years 
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28,980 kWh provides a cost of approximately $0.33/kWh (The Weekend Australian, 2015, sec. 1, 
par. 8; Choice, 2016, sec. 3, par. 1). This represents the amount of $/kWh that first needs to be 
recovered before a profit on the investment is possible. With average grid electricity prices in 
Australia currently $0.25, it can be seen that the current price of batteries is too high. However, 
at the estimated 2030 battery retrofit price of $6,746 the cost comes down to $0.23/kWh making 
it less than current and future grid prices.  
8.4. System inverter used in the model   
Both 3 and 4 kW inverters were used for all scenarios in the model. These sizes were chosen as 
they were estimated by HOMER to be the average household peak daily electricity usage, for all 
regions. These inverter sizes were also advertised with the Powerwall by Natural Solar (Renew 
economy, 2015, sec. 1, par. 5). The HOMER model then calculated which of the 3 or 4 kW 
inverters provided the lowest cost for each of the scenarios.  
8.5. Solar resource 
As the majority of each region’s households are located at the capital city, the solar resource from 
the capital city of each region was used in the model. Solar radiation data was provided within 
HOMER by a link to monthly average solar radiation data from the NASA Surface Solar Energy 
Data set (Homer Energy, 2015, 118). From this radiation data, HOMER used inbuilt Global 
Horizontal Irradiation (GHI) resource calculations to provide PV output for each system (Homer 




Table 19: Average daily radiation (kWh/m2/day) calculations in HOMER for all regions. 
 
(HOMER, 2016).  
 
8.6. Energy consumption 
The average daily household electricity consumption and the seasonal peak calculated in Chapter 
7 was entered into the HOMER model for each region. HOMER then generated household profiles 
by applying daily and seasonal variability for each region (figure 19).  
 
 
Figure 19: Example of a household electricity consumption profile with a winter seasonal peak 
generated by the HOMER model 
(HOMER, 2016).  
 
8.7. Electricity prices  
The electricity prices identified in Chapter 6 for chosen base and TOU tariffs were entered into 
HOMER and Excel. Figure 20 shows how TOU tariffs are entered into HOMER. Excel was used for 
calculations for base cases for the new battery and PV scenarios where households used only grid 
electricity. Excel was also used to calculate grid access charges for all scenarios.  
 












Figure 20: Example of TOU tariff entered in HOMER with price and schedule for peak, shoulder and 
off-peak prices 
(HOMER, 2016).  
 
HOMER was used to model grid usage costs for all other scenarios. For the retrofit scenarios this 
included both the base case with PV only and then with batteries added. For the new battery and 
PV scenarios, HOMER was used to calculate the grid usage charges from the new installations. 
Once these grid usage charges were calculated in HOMER the results were added to Excel to 
calculate savings and paybacks.   
 
Changes in electricity prices were calculated out to 2030 based on electricity price forecasts 
identified in Chapter 6.2. For calculations in Excel total annual electricity costs were updated with 
forecasts. For calculations in the HOMER model, the electricity tariff prices were amended and 
the model was run for all years out to 2030 providing annual savings. While real discount rates of 
5% were applied in the AEMO and CSIRO studies they were not included in this study due to 




8.8. Dispatch rules set up  
Dispatch rules were set in HOMER so that PV generation first met the load, then charged the 
battery and sold to the grid last. Electricity was not allowed to be sold from the batteries to the 
grid. AEMO (2015, 19) also applied this dispatch rule in their research. This ensured stored solar 
electricity was maximised by replacing costly grid electricity purchases, instead of being sold 
cheaply to the grid. For TOU tariffs, rules were also set up to prohibit the grid from charging the 
battery on peak and shoulder rates. Figure 21 demonstrates how the dispatch rules work in the 
model. The battery is charged from off-peak grid electricity at 5am in the morning to meet the 
early morning load, then PV meets the load and charges the battery during the day. The battery 
then discharges to meet the evening peak. Costs are accrued only from purchasing off-peak grid 
electricity. 
 
Figure 21: An example of a household’s electricity system operation for 24 hrs, where PV and 
batteries cannot meet all of the households load and the system makes off-peak grid purchases to 
charge the battery. 
(HOMER, 2016).    
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8.9. Calculating battery paybacks and uptake  
The annual savings from the scenarios modelled were then compared to the upfront costs (table 
10 in 5.2.3) to calculate the number of years to pay back the initial investment. A payback that 
would likely generate a ramp up in battery installs was then calculated based on battery 
warranties. Most of the current lithium-ion batteries, including the Tesla Powerwall, are being 
advertised with warranties of 10 years. AEMO (2015, 9) state that payback periods close to or 
above the warranty of 10 years would be unattractive to investors. Comparisons are also made 
between the residential battery paybacks and the paybacks that previously drove the PV market 
in Australia. The Australian Solar Round Table (2012, 5) identified that for the PV sector, 7-10-year 
payback periods created market uptake without creating a market frenzy. For this research, 
payback periods of 9 or less years are considered to attract residential battery investors with 
lower paybacks than this driving further market uptake. 
To calculate the battery uptake for each region, the 472 installs recorded in 2015 by the Clean 
Energy Regulator (2016, 33) was split between the regions based on their historical percentage of 
national PV installations. Once the 9-year payback period was reached, the residential battery 
market uptake for that region was modelled on the market increase experienced with PV’s in 
Australia as shown in figure 22. AEMO (2015, 30) and CSIRO (2015, 104) also modelled battery 




Figure 22: Percentage change from previous years for PV Installations in Australia (2005-2014) 
(Clean Energy Regulator, 2016). 
Retrofits were also checked to determine if and how many installations would be off premium 
feed-in tariffs at the time of ramp up. Total annual installations in each region were then added to 





9. Results and interpretation  
9.1. Payback periods  
9.1.1 New battery and PV scenarios  
The results, displayed in figure 23, shows that for the 5 kW PV and battery scenario WA, NT and 
SA are already at the 9-year payback target in 2016. QLD reaches the 9-year payback in 2020, VIC, 
NSW and TAS in 2025 and the ACT in 2030. Low paybacks for NT are due to low grid access 
charges of $184 per year, high feed in tariff ($0.255) and high PV output of 6.14 kWh/m2/day. 
Reasons for low paybacks in WA are due to having the lowest grid access charges at $172 per 
year, the highest difference between grid usage price ($0.257) and off-peak TOU price ($0.13) and 
high PV output of 5.56 kWh/m2/day. SA has low paybacks mainly due to high base case grid 
usage charges ($0.317) compared to the average for other regions ($0.25). The ACT has the 
highest paybacks which could be attributed to their low base case grid usage price ($0.183). 
 
Figure 23: New 5 kw PV and battery scenario – paybacks by region 
For all regions and all the installation periods (2016, 2020, 2025 and 2030) the paybacks for the 5 
kW PV and battery scenario were lower than the 4 kW PV and battery scenario, making the 5 kW 
PV system a more profitable investment. The 4 kW PV and battery scenario has paybacks of 
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between 8 to 15 years in 2016, reducing to 4 to 9 years by 2030. The 5 kW PV and battery 
scenario has paybacks of between 7 to 13 years in 2016, reducing to 4 to 8 years by 2030. Figure 
24 compares 4 and 5 kW PV and battery paybacks for the ACT, QLD and WA.  
 
Figure 24: The differences between paybacks for the 4 kW PV and 5 kW and battery scenarios 
under TOU tariff for the ACT, QLD and WA. 
With high average daily household consumption for the ACT, the difference in paybacks between 
the system sizes is greater, as the advantages of consuming more solar and purchasing less grid 
electricity creates significant savings for the 5kW PV and battery system. In comparison, the 
difference between the 4 and 5 kW systems is minimal in WA. The reason for this is due to high 
levels of solar self-consumption for both system sizes, due to the lower average daily household 
consumption and the high PV output in WA. While the 5 kW PV and battery system had lower 
paybacks for all regions, the example in WA shows that the benefits of larger sizes are eroded 
when high levels of solar self-consumption are achieved. From this, paybacks may be higher for 
larger PV and battery systems, as the benefits of a larger PV array would be minimised due to 
large grid exports to low feed-in tariffs and higher upfront costs for the systems. 
Table 20 shows results from the HOMER model with the percentage of solar consumed in the 
household versus the excess solar exported to the grid, for scenarios with and without batteries. 
The 5 kW PV only scenario has low solar self-consumption (31-51%) and high excess solar (49-
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69%) for all regions. The advantages of adding batteries is then shown with the 5 kW system with 
batteries having high solar self-consumption (78-100%) and low excess solar (0-22%). All regions 
more than doubled their solar self-consumption when adding batteries.  
Table 20: The percentage of solar consumed in the household versus the excess solar exported to 
the grid for each region. 
 
(HOMER, 2016).    
The results displayed in table 21 show that the 5 kW PV-only scenario has paybacks below 9 years 
in 2016 for all regions and reduces from an average of 6.6 years in 2016 to 4.4 years in 2030. 
Despite the favourable economics for the PV only scenario it is still considered reasonable that 
households would prefer PV and battery storage install when the paybacks reach economic 
viability at 9-year paybacks.  
 
Table 21: Payback periods for the new 5 kW PV and battery scenario and the 5 kW PV only 
scenario. 
 
The results in table 22 for the 5 kW PV and battery show that the TOU tariff provided the highest 
savings when the grid access charges were the same for the different tariffs, for all regions except 
Region 
% of solar 
consumed by 
home 
% excess solar 
% of solar 
consumed by 
home 
% excess solar 
% of solar 
consumed by 
home 
% excess solar 
% of solar 
consumed by 
home 
% excess solar 
NSW 36% 64% 89% 11% 43% 57% 98% 2%
SA 31% 69% 78% 22% 37% 63% 89% 11%
ACT 42% 58% 94% 6% 49% 51% 100% 0%
NT 40% 60% 94% 6% 48% 52% 100% 0%
QLD 35% 65% 93% 7% 42% 58% 100% 0%
TAS 51% 49% 100% 0% 59% 41% 100% 0%
VIC 32% 68% 79% 21% 38% 62% 89% 11%
WA 31% 69% 81% 19% 37% 63% 96% 4%
5 kW PV Only Scenario 5 kW PV and Battery Scenario 4 kW PV Only Scenario 4 kW PV and Battery Scenario 
Region 2016 2020 2025 2030 2016 2020 2025 2030
NSW 8.0 8.1 6.1 5.6 12.2 11.0 8.6 7.8
SA 6.2 6.2 4.6 4.2 9.0 8.0 6.2 5.5
ACT 8.2 8.3 6.2 5.7 13.9 12.4 9.9 8.9
NT 2.9 2.8 2.1 1.9 7.3 6.3 4.9 4.3
QLD 6.5 6.2 4.6 4.3 9.7 8.4 6.6 5.9
TAS 7.0 6.9 5.0 4.6 10.7 9.4 7.4 6.6
VIC 7.8 7.6 5.7 5.3 12.3 10.8 8.5 7.7
WA 5.8 5.3 3.8 3.3 8.2 6.9 5.0 4.3
Average Total 6.6 6.4 4.8 4.4 10.4 9.2 7.1 6.4
5 kW PV Only New 5 kW PV and Battery  
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VIC. However, the differences in savings between using the different tariffs was minimal, with 
QLD having the largest annual difference of only $43.  
Table 22: Comparison of savings for base tariff vs TOU tariff for the new 5 kW PV and battery 
scenario. 
 
AEMO (2015, 24) and CSIRO (2015, 86) also found that different tariffs were preferred depending 
on the region. If grid purchases for the TOU tariff were always under the off-peak price, this tariff 
would be expected to have the most savings. However, the results of the scenario modelling 
show that the household will purchase only off-peak grid electricity as a rule, but if the system 
cannot meet the load using solar first, battery second, off-peak grid power third, then the system 
will purchase from the grid at peak TOU grid prices. For this reason, TOU tariffs do not 
automatically provide the highest savings for residential battery systems.  
9.1.2 Retrofit scenario  
For low PV generation scenarios such as the 2 kW Retrofit, there are smaller percentages of 
excess solar that can be consumed by households from adding batteries (table 23).  





2016 New 5 kW PV 
and Battery 
TOU TARIFF_Savings 
2016 New 5 kW PV 
and Battery 
Winner (Tariff)
Grid Acces Charge 
(cheapest) 
Difference 
NSW -$                      1,280.18 -$                     1,256.27 Base Base -$                  23.90 
ACT -$                      1,118.32 -$                     1,124.90 TOU same  $                     6.59 
NT -$                      1,936.21 -$                     1,964.76 TOU same  $                   28.55 
QLD -$                      1,442.89 -$                     1,486.25 TOU TOU  $                   43.36 
VIC -$                      1,158.96 -$                     1,148.83 Base same -$                  10.13 
WA -$                      1,608.76 -$                     1,609.23 TOU same  $                     0.48 
5 kW PV Only 4 kW PV Only 3 kW PV Only 2 kW PV Only 
Region % excess solar % excess solar % excess solar % excess solar 
NSW 64% 57% 47% 30%
SA 69% 63% 54% 38%
ACT 58% 51% 39% 21%
NT 60% 52% 39% 20%
QLD 65% 58% 48% 30%
TAS 49% 41% 29% 13%
VIC 68% 62% 53% 38%
WA 69% 63% 52% 34%
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For the retrofit scenarios in the model, households changed from using a base tariff without 
batteries, to a TOU tariff once the batteries were added. With large grid purchases required for 
smaller PV and battery systems, grid purchases on a TOU tariff would be using off-peak, shoulder 
and peak prices. For NSW, the peak price of the TOU tariff ($0.51/kWh) is double the price of the 
grid usage charge ($0.231/kWh). Due to this price difference and large grid purchases, retrofitting 
with batteries under the 2 kW Retrofit scenario in NSW generated higher annual electricity costs 
than if the household stayed on PV only on the Base tariff. This highlights that adding batteries 
may not always result in annual savings for smaller PV and battery systems. Lower grid usage 
charges maybe preferred over TOU tariffs with high peak prices.  
Figure 25 shows the paybacks for the 2 kW retrofit scenario. This scenario has paybacks of 
between 46 to 263 years in 2016, reducing to 17 to 100 years by 2030. WA, SA and QLD have 
significantly lower paybacks then the other regions, but all regions do not reach the 9-year 
payback by 2030. 
 
Figure 25: 2 kW PV retrofit scenario – paybacks by region. 
Figure 26 shows the paybacks for the 3 kW PV retrofit scenario. This scenario has paybacks of 
between 26 to 77 years in 2016, reducing to 9 to 42 years by 2030. WA, SA and QLD paybacks 
come down significantly for the 3 kW system with paybacks of 9, 12 and 16 years by 2030 
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respectively. The WA 3 kW PV and battery retrofit in 2030 is the first retrofit scenario to achieve 
9-year payback.  
For the 3 kW PV battery retrofit scenario, the ACT paybacks increased from installations in 2016 
to 2020, even though the battery retrofit upfront costs came down from $9,500 to $8,196. This 
could be due to lower base case grid electricity prices forecast for the ACT in 2020 compared to 
2016. Lower grid electricity prices were also forecast in SA and NSW, with only slight reductions in 
paybacks from 2016 to 2020 for these regions. This highlights the importance grid electricity 
prices have on the economic viability of residential batteries. 
 
Figure 26: 3 kW PV retrofit scenario – paybacks by region. 
Paybacks for the 4 kW PV retrofit scenario are shown in Figure 27. This scenario has paybacks of 
between 14 to 40 years in 2016, reducing to 7 to 25 years by 2030. WA is still the only region 
under 9-years payback, reaching this by 2025 and achieving a 7-year payback by 2030. For the 4 
kW retrofit, the forecast grid electricity price has less effect as less grid purchases are required 




Figure 27:  4 kW PV retrofit scenario – paybacks by region. 
With the 5 kW PV retrofit (figure 28), lower paybacks are achieved again as the batteries store 
more of the potentially excess solar for household self-consumption. This scenario has paybacks 
of between 13 to 33 years in 2016, reducing to 7 to 20 years by 2030. SA joins WA with a 9-year 
payback for retrofitting in 2030. For the 5 kW PV retrofit, TAS paybacks drop below VIC and NSW 
as the larger system can be fully used to meet the high average daily household consumption 
(24.15 kWh/day) in TAS.   
 
Figure 28: 5 kW PV retrofit scenario – paybacks by region. 
The paybacks for the retrofit scenario are considerably higher than the new PV and battery 
scenario. For comparison, the 4 kW PV retrofit has paybacks across the regions from 14 to 40 
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years in 2016 to 7 to 25 years in 2030. The new 4 kW PV and battery scenario has paybacks from 
8 to 15 years in 2016 to 4 to 9 years in 2030. While the 4 kW PV retrofit scenario achieves a 9-year 
payback for WA only, the new 4 kW PV and battery scenario has all regions at or under 9-years by 
2030. The reason the paybacks are higher is due to households with PV-only already generating 
significant savings from adding PV. This leaves less savings available in the retrofit scenario when 
batteries are added.  
 
The 4 kW retrofit scenario was considered to best represent the retrofit market, due to the sizes 
of PV’s already installed and due to the smaller 2 and 3 kW PV battery retrofits having high 
paybacks.   
 
Table 24: Paybacks for the 4 kW PV and battery retrofit scenario. 
 
 
9.2. Residential battery market uptake  
9.2.1 New battery and PV scenario  
For the new PV and battery scenario, paybacks for the 5 kW system under TOU tariffs were used 
to calculate uptake, as these systems had lower paybacks making them more economically viable 
than the 4 kW systems. The number of installations for each region, for each target year were 
calculated and the results are shown in figure 29, where 514,698 new PV and battery systems are 
forecast by 2030. Most of these are coming from QLD (208,021) with SA (126,079) and WA 
Region 2016 2020 2025 2030
NSW 28.6 24.1 20.5 17.8
SA 16.8 14.0 11.6 10.0
ACT 40.9 34.6 29.7 25.9
NT n/a n/a n/a n/a
QLD 19.4 16.0 13.3 11.5
TAS 29.8 25.2 21.6 18.9
VIC 31.0 26.0 22.1 19.2
WA 14.3 11.1 8.7 7.2
Average Total 25.8 21.6 18.2 15.8
Retrofit with 4 kW PV and Battery 
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(127,573) also accumulating over 100,000 installations each. Uptake is initially slow with the 
market growing from 472 recorded installs in 2015, to 978 forecast for 2016 with steady growth 
to 11,540 by 2020 and with a significant ramping up to almost 193,627 installs by 2025.  
 
Figure 29: New battery and PV scenario accumulative installations for 2016, 2020, 2025 and 2030. 
Figure 30 compares the forecast new PV and battery market to the forecasted new overall PV 
market, out to 2030. This graph shows new PV and battery Installs growing from just 2% of the 
forecast PV market in 2020, to 14% in 2025 and 26% by 2030. This growth in the PV and battery 
market would represent 14.7% of a possible 3.5 million overall PV household market by 2030.  
While the annual PV installs continues to slow the percentage of installs with PV and batteries of 
overall installs increases. This is expected to continue past 2030 as the major regions of NSW and 




Figure 30: Comparison between forecast new PV vs forecast new PV and battery installs out to 
2030. 
9.2.2 Retrofit scenario  
Payback periods for the retrofit scenario were considerably higher over the forecast period with 
WA only reaching payback periods of 9-years in 2025 and SA reaching 9-years in 2030. 
Households in SA are likely to complete a new PV and battery install over a retrofit in 2030 due 
the PV systems approaching 20 years’ age at that time. All WA households will be off premium 
feed-in tariffs in 2025 leaving 194,472 installs available for retrofit. Predicted uptake of the 
battery retrofit scenario is restricted to WA where only 11,151 retrofit installs are forecast by 
2030.   
9.3. Paybacks and market uptake by region  
9.3.1 New South Wales (NSW)  
Figure 31 shows all paybacks calculated for NSW. None of the retrofit scenarios achieve paybacks 
close to the 9-year payback by 2030.  The new PV and Battery scenarios reach 9 years in 2025 and 




Figure 31: Paybacks for NSW scenarios limited to 20 years’ payback. 
Uptake for NSW is minimal with only 27,452 or 6% of overall PV Installs by 2030. This is shown in 
figure 32 below.  
 
Figure 32: NSW - Forecast PV and battery vs overall PV installs. 
9.3.2 South Australia (SA) 
Figure 33 shows all paybacks calculated for SA. For the retrofit scenarios, only the 4 and 5 kW 
systems have paybacks that reach close to 9-year payback by 2030.  The new PV and battery 




Figure 33: Paybacks for SA scenarios limited to 20 years’ payback. 
With early low paybacks for the new PV and battery, SA ramps up to 76,002 and 42% of overall PV 
installs by 2025 and 126,079 and 49% of overall PV installs by 2030. This is shown in figure 34. 
 
Figure 34: SA - Forecast PV and battery vs overall PV installs. 
 
9.3.3 Australian Capital Territory (ACT)  
Figure 35 shows all paybacks calculated for ACT. None of the retrofit scenarios made it to 
paybacks below 20 years by 2020.  The new PV and battery scenarios also had the highest 




Figure 35: Paybacks for ACT scenarios limited to 20 years’ payback. 
 
9.3.4 Northern Territory (NT)  
Retrofits were not economically viable for NT due to the 1 for 1 feed-in tariff available. Figure 36 
shows all paybacks calculated for NT. The 4 and 5 kW PV only scenarios provide the cheapest 
paybacks to 2030, averaging only 2 years by 2030. The new PV and battery scenarios are below 9 
years in 2016 and converge to 4 to 5 years by 2030. While the new PV and battery scenario is 
below the 9-year paybacks, take up is not expected as households would more likely choose the 
PV-only scenario due to the extremely low paybacks of this option.  
 
Figure 36: Paybacks for NT scenarios limited to 10 years’ payback. 
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9.3.5 Queensland (QLD)   
Figure 37 shows all paybacks calculated for QLD. For the retrofit scenarios only the 4 and 5 kW 
systems have paybacks that reach close to 9-year payback by 2030. The new PV and battery 
scenarios reach 9 years in 2020 and converge to 6 years by 2030.   
 
Figure 37: Paybacks for QLD scenarios limited to 20 years’ payback. 
With low paybacks for the new PV and battery scenario of 9-years by 2020, QLD ramps up to 
38,434 and 9% of overall PV installs by 2025 and 208,020 and 34% of overall PV installs by 2030. 
This is shown in figure 38.  
 
Figure 38: QLD - Forecast PV and battery vs overall PV installs. 
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9.3.6 Tasmania (TAS) 
Figure 39 shows all paybacks calculated for TAS. TAS has high paybacks with the 5 kW retrofit 
scenario only achieving a payback of 13 years by 2030.  The new PV and battery scenarios reach 9 
years in 2025 and converges to 7 years by 2030, generating 2203 or 6% of overall PV installs by 
this time.    
 
Figure 39: Paybacks for TAS scenarios limited to 20 years’ payback. 
 
9.3.7 Victoria (VIC) 
Figure 40 shows all paybacks calculated for VIC. Paybacks for VIC are similar to NSW, with the 
retrofit scenario not economically viable out to 2030 and the new PV and battery scenario 




Figure 40: Paybacks for VIC scenarios limited to 20 years’ payback. 
Uptake for VIC is also limited with only 23,284 or 6% of overall PV Installs by 2030. This is shown 
in figure 41 below.  
 
Figure 41: VIC - Forecast PV and battery vs overall PV installs. 
 
9.3.8 Western Australia (WA)  
WA had the lowest paybacks, making this region the most economically viable region to install 
batteries. Figure 42 shows all paybacks calculated for WA. All of the retrofit scenarios except the 
2 kW PV achieved 9 year paybacks by 2030. Both the 4 and 5 kW PV retrofit achieved this in 2025, 
generating retrofit uptake at this time. The new PV and battery scenarios were below 9 years’ 




Figure 42: Paybacks for WA scenarios limited to 20 years’ payback. 
Figure 43 shows that battery retrofits make up 11,151 or 4% of overall installs and new PV and 
battery retrofits make up 127,572 or 49% of overall PV installs for WA by 2030.   
 




10. Comparison of results to other studies  
10.1. Payback periods  
Table 25 compares the payback periods for new battery and PV installs identified by AEMO 
(2015), CSIRO (2015) and this study. For this study the paybacks for the new 5 kW PV and battery 
scenario under the base tariff were used. Paybacks for the medium type household under the 
new PV and battery scenario were taken for AEMO (2015, 28). For CSIRO (2015, 143), the 
paybacks for the new PV and battery on a flat tariff with mid-range battery costs and medium size 
households were adopted.   
 
Table 25: Comparison of AEMO, CSIRO and this study’s paybacks for the new battery and PV 
scenario. 
 
(AEMO, 2015); (CSIRO, 2015).  
 
All three studies forecast all NEM regions to reach paybacks under 9-years by 2025. SA was 
forecast by all studies as having the lowest paybacks out of all NEM regions by 2030, with this 
study identifying 5.5 years, AEMO 5 years and CSIRO 4.1 years. SA had high grid usage base prices 
for grid only households in all studies which provided high economic viability for adding batteries.  
This study forecast the lowest average paybacks for all NEM regions (6.7– 10.8 years), followed by 
CSIRO (6.9 – 12.6 years) and AEMO (7.3 – 15.7 years) with the highest average paybacks. AEMO 
start with higher average paybacks in 2016 and then they have steeper reductions to all studies 
converging to having only small differences in average paybacks by 2030. CSIRO (2015, 82) 
identify why their paybacks may be lower than AEMO’s, pointing out that their forecast battery 
costs were lower and that they tailored their battery and PV sizes to the different household sizes 
providing improved benefit-cost ratios. Reasons for this study having lower paybacks may be due 
Region 2016 2020 2025 2030 2016 2020 2025 2030 2016 2020 2025 2030
NSW 15 10 7.5 7.5 13.8 13.7 8.5 7.6 12.2 11.0 8.6 7.8
SA 11.5 7.5 6 5 7 7 4.6 4.1 9.0 8.0 6.2 5.5
ACT n/a n/a n/a n/a n/a n/a n/a n/a 13.9 12.4 9.9 8.9
NT n/a n/a n/a n/a n/a n/a n/a n/a 7.3 6.3 4.9 4.3
QLD 14 9 8 7 14.1 13.4 8.5 7.6 9.7 8.4 6.6 5.9
TAS 23 15 12 10 13.8 13.7 8.5 7.5 10.7 9.4 7.4 6.6
VIC 15 10 7.5 7 14.3 14 8.8 7.8 12.3 10.8 8.5 7.7
WA n/a n/a n/a n/a n/a n/a n/a n/a 8.2 6.9 5.0 4.3
Average Total 15.7 10.3 8.2 7.3 12.6 12.4 7.8 6.9 10.4 9.2 7.1 6.4
CSIRO (Flat(IPSS))AEMO (Medium Scenario) Thesis 
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to the battery market ramping up by the time of this research, with fully installed in the market 
battery prices lower than those previously forecast. Another reason may be due to this study not 
including discounted prices in the payback calculations.  
The three studies identified in this research were completed at different times, with AEMO 
published in June 2015, CSIRO in September 2015 and this study using information available in 
the first half of 2016. As a result, the study using the most recent available information produces 
the lowest paybacks for residential batteries. This suggests that to date, forecast economic 
viability for residential batteries in Australia has been conservative and variables affecting 
battery’s economic viability, such as battery and electricity tariff pricing, has been more 
favourable than predicted.  
For the retrofit scenario, this study used paybacks for the 4 kW PV retrofit on a TOU tariff for all 
regions except SA and TAS where the base tariffs were used. Battery retrofits on a TOU tariff with 
mid-range battery costs and medium size households was shown for CSIRO (2015, 139). As shown 
in table 26, the CSIRO study forecasted less favourable paybacks than this study, with the lowest 
paybacks recorded being 37.6 years (TAS) and 40.9 years (NSW) by 2030. For this study all NEM 
region paybacks were under 20 years by 2030, with SA having a payback of 10 years by this time.  




CSIRO’s low paybacks for TAS may be due to their higher base case grid usage charges of $0.38 
compared to $0.25 in this study. Other reasons for the difference between the two studies results 
Region 2016 2020 2025 2030 2016 2020 2025 2030
NSW >100 >100 >100 40.9 28.6 24.1 20.5 17.8
SA >100 >100 >100 >100 16.8 14.0 11.6 10.0
ACT n/a n/a n/a n/a 40.9 34.6 29.7 25.9
NT n/a n/a n/a n/a n/a n/a n/a n/a
QLD >100 >100 >100 >100 19.4 16.0 13.3 11.5
TAS >100 >100 60.5 37.6 29.8 25.2 21.6 18.9
VIC >100 >100 >100 >100 31.0 26.0 22.1 19.2
WA n/a n/a n/a n/a 14.3 11.1 8.7 7.2




may be due to the use of discount rates of 5% in the CSIRO study and lower starting market 
battery prices for this study.  
 
AEMO (2015, 14) did not assess the retrofit scenario, claiming that many solar households would 
maintain premium feed-in tariffs until approximately 2025-26. This was not found to be the case 
in this study. Table 4 in Chapter 4.9 showed that over 60% or 901,649 solar households would be 
no longer be on premium feed in tariffs in 2016, making them suitable for retrofit. Despite these 
households being suitable, both CSIRO and this study identified that under current and forecast 
market conditions, the retrofit market is not economically viable for most regions out to 2030.  
 
10.2. Residential battery market uptake   
 
CSIRO (2015, v) states that under their TOU tariff case, households with PV and batteries reach 
4.5% of all households with solar by 2035. This study identified significantly higher uptake than 
CSIRO, with 14.7% of the overall PV market made up of PV and battery systems by 2030. The 
number of new installations forecast by AEMO (2015, 4) for NEM regions out to 2035 were 
calculated from the MWh capacity provided and are shown in figure 44. This shows over 1.1 
million residential battery installs are forecast in the AEMO study or approximately 33% of overall 




Figure 44: AEMO - Forecast battery and PV uptake by NEM regions 
 (AEMO, 2015) 
.  
This studies forecasts installs for NEM regions are also provided in figure 45.  
 
Figure 45: This study - Forecast battery and PV uptake by NEM regions. 
AEMO’s forecast (492,143) is more than four times the forecast for this study (116,666) for NEM 
only regions by 2025. For both studies, uptake is forecast to occur in different NEM regions with 
AEMO forecasting significant uptake in the main regions of NSW, QLD and VIC and this study 
showing SA and QLD to have an earlier uptake. However, in this study, significant uptake for VIC 
and NSW is expected to ramp up towards 2035 as their battery and PV scenarios reach 9-year 
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paybacks in 2025. AEMO (2015, 5) suggests that the uptake for SA is reduced in their study due to 
SA approaching PV saturation. In this study saturation was not included in uptake calculations as 





11. Conclusion  
This research showed all regions achieving paybacks of below 9-years by 2030 for new battery 
and 5 kW PV installations, with the average paybacks by 2030 for all regions being 6.4-years. 
Lowest paybacks by 2030 were identified in the NT at 4.3 years, followed by WA at 4.3-years, and 
SA at 5.5-years, with all of these regions achieving 9-year paybacks by 2016. The least 
economically viable payback region is the ACT with the highest payback of 8.9 years by 2030. 
Paybacks of 9-years for the remaining regions are achieved by 2020 for QLD and by 2025 for TAS, 
VIC and NSW. Paybacks by 2030 for these regions are 5.9-years for QLD, 6.6-years for TAS, 7.7-
years for VIC, and 7.8-years for NSW.  
The results identified in this research, for the new battery and PV scenario, are similar to those in 
AEMO and CSIRO’s research. Comparisons demonstrate all three studies forecasting all NEM 
regions to reach paybacks under 9-years by 2025, with SA identified as the region with the lowest 
paybacks in all three studies. However, while all studies had similar forecast paybacks, this study, 
which used the latest available information, had the lowest paybacks. This may suggest that 
market variables affecting residential batteries economic viability are more favourable than was 
previously predicted. It also shows the value in completing regular research on this fast 
developing market as forecasts are difficult with many changing variables affecting economic 
viability.  
For the retrofit scenario, this study showed that by 2016, 60% of current household PV-only 
installs are no longer on premium feed-in tariffs and therefore would be suitable for retrofit. 
However, while these households may be suitable, payback periods for the retrofit scenario were 
considerably higher than the new battery and PV scenario. This study only identified WA as 
reaching payback periods of 9-years during the forecast period, while CSIRO (2015, 143) was 
unable to identify any regions with 9-year paybacks. Even though this study’s paybacks are more 
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competitive, both studies show that the retrofit market is not economically viable for most 
regions out to 2030.  
 
A number of key findings that are considered to influence the economic viability of residential 
batteries across the regions, based on payback periods, were identified through this study. These 
include:  
 Factors contributing to low paybacks in the regions are: high excess solar for PV only 
systems; low grid access charges; high PV output; high current and forecast base grid 
usage prices; and low off-peak TOU tariff prices. 
 Factors contributing to high paybacks in the regions are: low excess solar for PV only 
systems, high grid access charges; low PV output; low current and forecast base grid 
usage prices; and high TOU tariff prices. 
 For all regions and all installation periods (2016, 2020, 2025 and 2030), the paybacks for 
the 5 kW PV and battery scenario were lower than the 4 kW PV and battery scenario, 
making the 5 kW PV system a more profitable investment. 
 Adding a battery to an existing 5kW PV will increase household solar self-consumption 
from (31% to 51%) to (78-100%) across all Australian regions.  
 Once solar self-consumption for a household nears 100%, the benefits of a larger PV for 
the system are eroded, which could result in higher paybacks due to higher upfront costs 
for the larger system.  
 For smaller battery and PV systems with less solar self-consumption, tariffs with the 
lowest grid usage charges are preferred due to higher amounts of grid purchases.  
 For larger battery and PV systems with high solar self-consumption, tariffs with the 
lowest grid access charges are preferred due to low amounts of grid purchases.  
 TOU tariffs do not automatically provide the highest savings for residential battery 
systems, as systems with smaller PV sizes may need to purchase grid electricity at peak 
 
71 
TOU prices. Smaller systems may benefit from using a flat tariff with low grid usage prices 
compared to a TOU tariff with high peak prices.  
 
This research forecast over 500,000 battery and PV installs to be installed across all Australian 
regions by 2030. This market uptake is expected to come from new battery and PV installs with 
minimal retrofit uptake expected. QLD is anticipated to have the highest uptake with 208,021 
installs followed by 127,573 in WA and 126,079 in SA. Due to only achieving 9-year paybacks in 
2025, NSW and VIC only accumulate 27,452 and 23,284 installs respectively by 2030, however, 
they are forecast to have significant market uptake after 2030. TAS only reached 9-year paybacks 
in 2025 and due to its smaller market size only generated 2203 installs by 2030. Market uptake is 
not forecast for the ACT as 9-year paybacks were only achieved in 2030. While NT had low 
paybacks for residential batteries, competition with low paybacks for PV-only systems would 
result in minimal uptake in this region.   
 
Even though the paybacks were similar for the new battery and PV installs between this study 
and the AEMO and CSIRO’s studies, differing results in relation to residential battery uptake were 
found. CSIRO (2015, v) claims approximately 4.5% of overall PV uptake by 2035 and AEMO (2015, 
4) forecast approximately 33% uptake by 2035, whereas this study forecast 14.7% by 2030. While 
all three studies state they used the historical PV uptake to model residential battery uptake, it is 
difficult to determine the direct cause of the differences, due to limited information about the 
methods used to calculate uptake for the studies (AEMO, 2015, 30; CSIRO, 2015, 104). CSIRO’s 
(2015, v) forecast may also only be applicable to residential batteries on a TOU tariff, possibly 
causing the lower CSIRO forecast. If this study’s forecast uptake was extended out to 2035, it is 
expected that the resulting uptake would rise towards AEMO’s forecast due to significant uptake 




It is shown in this study, that over the next 14 years’, half a million Australian households are 
expected to stay connected to the grid and invest in residential batteries and solar due to 
batteries becoming economically viable over this time. This is expected to force changes to the 
business models of the major market players in Australia’s electricity sector. Solar households 
with batteries will increase their solar self-consumption, and with less grid electricity purchases, 
are incentivised towards tariffs with the lowest grid access charges. As a result, with less revenue 
generated from household grid electricity consumption, electricity retailers may be required to 
make changes to their business models. One possible change is to increase grid access charges, 
however, investment bank Morgan Stanley (Renew economy, 2015, sec. 4, par. 6) point out that if 
Australia’s electricity retailers try to increase usage charges, consumers are unlikely to accept it. 
Alternatively, electricity retailers may consider entering the distributed electricity market 
themselves. Origin Energy and AGL, two of Australia’s major electricity retailers, have recently set 
themselves up in this way, by selling and installing battery and PV systems. (Greentech Media, 
Stone, 2016, sec. 1, par. 6; AGL. 2016, sec. 5, par. 1). Network providers may also see changes to 
their business model, with less solar household revenue, and with behind the meter residential 
storage possibly a cheaper option than upgrading networks. This is currently being investigated in 
SA, with SA Power Networks and the Australian Energy Regulator jointly funding a trial in 
Adelaide’s north to subsidise home storage batteries to 100 homes to determine the benefits of 
this solution against future network upgrades (ABC, 2016, sec. 1, par, 1 and 6).  
 
Australian Commonwealth, State and Territory governments would also like to have a say in how 
the residential battery market develops within their regions. This study’s forecast was based on 
currently known market conditions and did not include emerging or future government policies. 
In regions like the ACT, where paybacks are high and take up is delayed, governments may wish 
to provide subsidies to bring down the paybacks and encourage market uptake. The ACT 
Government has recently introduced subsidies for households which will bring down paybacks 
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and encourage market uptake, through their strategy to roll-out around 36MW of storage in 
more than 5,000 homes and businesses in Canberra (Energy business news. 2016, sec. 1, par. 4). 
Governments, in regions like WA, with low paybacks and high forecast uptake, may alternatively 
want to manage this uptake by ensuring safety standards, regulation and network controls are in 
place prior to the market uptake occurring. While comments from the current Australian 
government seem to support the residential battery market, no significant policy changes relating 
to residential battery storage have been made to date (Solaray, Renewing Our Future, 2015, sec. 
5, par. 1).  
 
Due to the emerging residential battery market, new business models are being forged and 
opportunities for new players to enter Australia’s electricity market are opening up. Decisions 
made by both governments and new and existing market players will have a significant impact on 
the future economic viability of residential batteries. This research provides a basis for all the 
players to best position themselves at the table to take advantage of these necessary changes to 
Australia’s electricity market. In the meantime, however, we can determine from the current 
situation, that a medium payback for residential batteries with a medium market uptake is 
expected by 2030. 
 
When conducting forecasting research, the study is limited to the available information at the 
time of the study to predict future conditions. In this research many future state variables are 
combined to predict the future battery market increasing the potential error associated with this 
forecast. Forecasts need to be regularly updated as new information becomes available so that 
the market is properly monitored as it develops. Recommendations for further research identified 
in this study are: extending this research out to 2035 or 2040 to capture possible delayed uptake 
from regions with higher paybacks; investigate the effect of different economic assumptions to 
the scenarios in the model including discount rates; conduct research on the validity and 
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underlining assumptions used to forecast residential battery uptake from paybacks for different 
studies; and model different sensitivity cases in HOMER to make more focussed assessments on 
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13. Appendices  
13.1. Appendix A - PV Installs by region, size and year  
 
  gold -   1st highest number of installs  
  silver    2nd highest number of installs  
  b          3rd highest number of installs  
 
PV Installs by regions and by size – 2010 
 
(Australian PV Institute, 2016).  
 
PV Installs by regions and by size – 2011 
 
(Australian PV Institute, 2016).  
 
PV Installs by regions and by size – 2012 
 
(Australian PV Institute, 2016).  
  
Size kW 2010 Total % ACT NSW NT QLD SA TAS VIC WA
<2.5 164586 83% 1929 58116 529 40437 13871 1569 29624 18511
2.5-4.52 25861 13% 303 9132 83 6354 2180 246 4655 2909
4.5-6.52 5253 3% 62 1855 17 1291 443 50 946 591
6.5-9.52 640 0% 8 226 2 157 54 6 115 72
9.5-14 1649 1% 19 582 5 405 139 16 297 185
Total 197989 100% 2320 69911 636 48643 16687 1887 35637 22268
Size kW 2011 Total % ACT NSW NT QLD SA TAS VIC WA
<2.5 245254 68% 4664 54573 273 64792 43207 1683 40937 35126
2.5-4.52 87548 24% 1665 19481 97 23129 15423 601 14613 12539
4.5-6.52 21806 6% 415 4852 24 5761 3842 150 3640 3123
6.5-9.52 1679 0% 32 374 2 444 296 12 280 240
9.5-14 3719 1% 71 828 4 982 655 26 621 533
Total 360006 1 6846 80108 400 95108 63423 2470 60091 51561
Size kW 2012 Total % ACT NSW NT QLD SA TAS VIC WA
<2.5 160651 47% 712 25250 240 60949 19583 2978 30979 19959
2.5-4.52 114017 33% 505 17921 170 43257 13899 2113 21986 14165
4.5-6.52 62184 18% 276 9774 93 23592 7580 1153 11991 7726
6.5-9.52 2890 1% 13 454 4 1096 352 54 557 359
9.5-14 2431 1% 11 382 4 922 296 45 469 302
Total 342173 1 1517 53781 511 129817 41711 6343 65983 42511
 
90 
PV Installs by regions and by size – 2013 
 















Size kW 2013 Total % ACT NSW NT QLD SA TAS VIC WA
<2.5 53887 28% 648 9142 275 19144 7848 2059 8963 5808
2.5-4.52 70839 36% 852 12017 362 25166 10317 2707 11782 7635
4.5-6.52 63423 32% 763 10759 324 22532 9237 2424 10549 6836
6.5-9.52 3875 2% 47 657 20 1377 564 148 644 418
9.5-14 3742 2% 45 635 19 1329 545 143 622 403




13.2. Appendix B - Electricity pricing - all regions and the tariffs investigated. 
 
Flat                            Inclining/declining block                                Time of Use                                     Chosen tariffs for each region * 
       
NT  
Retailer  Tariff Type  Connect c/day Energy Rate c/kWh  
Power Water * Flat  50.35 25.54 
 (PowerWater, 2016).  
Retailer  Tariff Type  
Connect 
c/day Peak Hours  
Peak 
c/kWh  Off-Peak Hours  
Off-Peak 
c/kWh  
Power Water * T0U 50.35 
from 6am to 6pm weekdays including public holidays 
(Peak); 30.13 
from 6pm to 6am weekdays and all weekends (Off-
Peak); 22.98 
(PowerWater, 2016).  
WA  
Retailer  Tariff Type  Conect c/day Energy Rate c/kWh  
Synergy * Flat  47.1834 25.7029 
































shoulder  c/kWh  
Synergy 
* T0U 47.1834 
Summer: 
11am-











9pm  50.7286 
Winter: 
11am-
5pm  25.3254 
9pm-









Retailer  Tariff Type  sub type  Connect c/day Energy Rate c/kWh  
ActewAGL* Flat    75.79 18.304 
Origin  Flat  Maximiser 75.79 17.27 
(ActewAGL, 2016). (Origin, 2016).  
Retailer  Tariff Type  Connect c/day Peak Hours  Peak c/kWh  Shoulder Hours  Shoulder c/kWh  Off-Peak Hours  Off-Peak c/kWh  
ActewAGL T0U 75.79 
7am -9am and 
5pm-8pm.  21.868 
9am-5pm and 
8pm-10pm.  17.16 all other times. 12.793 
(ActewAGL, 2016). 
QLD  
Retailer  Tariff Type  sub type  Connect c/day Energy Rate c/kWh  
Origin * Flat  Energex - Domestic 128.0378 24.4618 
Ergon  Flat  Tariff 11 Residential 117.401 24.462 
 (Origin, 2016). (Ergon Energy, 2016). 
Retailer  
Tariff 
Type  sub type  
Connect 
c/day Peak Hours  
Peak 
c/kWh  Shoulder Hours  
Shoulder 
c/kWh  Off-Peak Hours  
Off-Peak 
c/kWh  Comments  
Origin* T0U 
time of use 





4pm, 8pm–10pm) and 
weekend shoulder (7am–
10pm) 21.125 
Weekdays Off peak 
(10pm–7am) & Weekends 
Off Peak (10pm–7am) 16.262   




pm daily  51.832     all other times  19.067 
Time of use pricing on Tariff 12A is 
active only during the summer 
months of December to February 
inclusive. 




Retailer  Tariff Type  sub type  Connect c/day 1st  
Energy Rate 
c/kWh  2nd  
Energy Rate 
c/kWh  remaining  
Energy Rate 
c/kWh  
Origin * Declining Block  
Ausgrid - 
Maximiser 83.171 10.9589 23.331 10.9589 22.704 rest  22.572 
AGL Declining Block  Endevour  78.782 
1000 kWh per 
qrter  24.673 
next 750 kWh 
per quarter  24.2 rest  24.002 
(Origin, 2016). (AGL, 2016). 
Retailer  
Tariff 
Type  sub type  
Connect 
c/day Peak Hours  
Peak 
c/kWh  Shoulder Hours  
Shoulder 
c/kWh  Off-Peak Hours  
Off-Peak 
c/kWh  
Origin*  T0U 
Ausgrid - 
Maximiser 90.838 
2pm - 8pm on working 
weekdays 50.611 
(7am-2pm and 8pm-10pm working weekdays 
and 7am-10pm on weekends and public 
holidays 20.262 All Other Times  11.44 
AGL T0U Endevour  101.332 
1pm - 8pm, Monday to 
Friday excluding public 
holidays 33.22 
 7am – 1pm and 8pm – 10pm, Monday to 
Friday and 7am – 10pm on weekends and 
public holidays 27.126 
 10pm – 7am, Monday to 
Sunday including public 
holidays 12.848 
(Origin, 2016). (AGL, 2016). 
VIC  
Retailer  Tariff Type  sub type  Connect c/day Energy Rate c/kWh  
Origin* Flat  CITIPOWER - Maximiser 113.069 23.947 
(Origin, 2016). 
Retailer  Tariff Type  sub type  Connect c/day 1st  Energy Rate c/kWh  remaining  Energy Rate c/kWh  












c/kWh  Peak Hours  
Peak 
c/kWh  Shoulder Hours  
Shoulder 





Maximiser 113.069   
3pm-9pm 
weekdays, AES 35.024 
7am-3pm, 9pm-10pm, weekdays 
and 7am-10pm weekends, AES 25.52 All Usage at other time 16.269 
AGL T0U vic 108.658   
Peak period applies 
3pm to 9pm 
Monday to Friday. 35.343 
Shoulder period applies 7am to 
3pm and 9pm to 10pm Monday to 
Friday, and 7am to 10pm on 
weekends 22.935 
Off-Peak period applies 10pm to 7am 
every day. Summer rates apply December 
to February inclusive. Winter rates apply 
at all other times 15.268 
(Origin, 2016). (AGL, 2016). 
TAS  
Retailer  Tariff Type  sub type  Connect c/day Energy Rate c/kWh  
Aurora * Flat  standard 89.389 25.2 
(Aurora, 2016). 
SA  
Retailer  Tariff Type  sub type  Connect c/day 1st  Energy Rate c/kWh  remaining  Energy Rate c/kWh  




Type  sub type  
Connect 
c/day 1st  
Energy 
Rate 
c/kWh  remaining  
Energy 
Rate 
c/kWh  1st  
Energy 
Rate 
c/kWh  remaining  
Energy 
Rate 
c/kWh  1st  
Energy 
Rate 










offer  70.169 
Winter 11th 





per day 29.524 
Winter 




Summer 1st January 
to 31st 
March_Consumption 
for first 10.9589 kWh 













10th July 33.913 
(AGL, 2016). 
